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INTRODUCTORY, 

I.  Anatomy  of  the  Adrenals. 

The  Supra-renal  Cax)sule8*  are  classified  amongst  the  ductless 
glands  of  the  body,  in  common  with  the  spleen,  thyroid  and  thymus 
glands.  These  have  no  excretory  ducts.  They  lie  at  the  back  of 
the  abdomen,  surmounting  each  kidney,  attached  to  it  by  connective 
tissue,  and  are  behind  the  peritoneum.  They  are  somewhat  triangu- 
lar in  form,  flattened  from  before  backward.  The  right  one  is  shai)ed 
like  a  cocked  hat,  but  the  left  is  somewhat  semilunar,  and  is  larger 
than  the  right  one. 

They  measure  from  an  inch  and  a  quarter  to  nearly  two  inches  in 
length,  are  less  in  width,  and  are  two  to  three  lines  in  thickness. 
They  weigh  from  one  to  two  drachms  each.  During  the  earlier 
months  of  foetal  life,  the  adrenal  bodies  prex)onderate  greatly  in  size 
as  compared  with  the  kidneys.  This  relative  proportion  tends  grad- 
ually to  diminish  toward  the  end  of  intra-uterine  life,  but  even  then 
they  appear  large  in  comparison  with  the  kidneys.  The  late  Profes- 
sor Allen  Thomson,  of  Glasgow,  was  of  the  opinion  that  the  prepon- 
derance of  the  adrenals  in  foetal  Ufe  was  pecuhar  to  the  human  sub- 
ject, and  not  met  with  in  any  other  mammaUan  animals. 

These  bodies  are  believed  by  some  writers  to  be  of  larger  size  in 
swarthy  than  in  fair  races.  This  is  an  error,  and  the  fact  is  estab- 
lished that  there  is  no  noteworthy  difference  as  to  size  or  structure  of 
the  supra-renal  capsules  in  the  dark  or  white  races  of  mankind. 

The  adrenal  bodies,  although  large  in  early  foetal  life,  and  smaller 
by  far  at  the  time  of  birth,  yet  continue  to  grow  with  the  growth  of 
the  body  up  to  the  time  of  adult  age. 

Before  puberty  these  bodies  are  firm  and  partially  translucent  at 

*The  supra-rcDal  capsules,  or  adrenal  bodies,  are  sometimes  described  as  the  atra- 
biliary  capsales  from  the  dark-brown  hue  occasioDally  observed  in  their  medullary 
portion  after  death. 
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the  edges,  and  they  contain  a  minimum  amount  of  fat  at  this  period. 
In  the  adult  they  are  less  firm,  and  never  translucent  in  health;  the 
amount  of  fatty  matter  is  greater,  and  appears  to  go  on  increasing 
in  advanced  life  (see  p.  27). 

The  stroma  of  the  glands  is  formed  by  prolongations  from  the 
outer  investing  sheath  of  connective  tissue. 

On  section  of  healthy  glands,  there  are  at  once  apparent  an  outer 
and  an  inner  portion.  The  outer  is  termed  the  cortical,  and  the  in- 
ner the  medullary  portion.  The  cortical  layer  is  of  a  yellowish  color, 
the  medullary  of  a  pearly  aspect,  and  after  exposure  to  the  air  this 
portion  is  found  to  become  somewhat  pink  in  hue.  In  the  latter  may 
be  seen  sections  of  blood-vessels,  arteries,  and  veins. 

Three  zones  are  described  in  the  structure  of  the  cortex.  The  ex- 
ternal one  is  a  layer  of  closed  vesicles,  the  zona  gJotnerulma.  The 
vesicles  contain  a  few  small  cells  and  a  finely  granular  grayish  mate- 
rial, but  no  fat-globules. 

The  middle  layer,  the  zonafasciculata,  is  composed  of  cylinders  in- 
vested with  a  stroma  of  connective  tissue.  These  tubules  are  of  three 
kinds,  one  set  containing  an  opaque  refracting  mass,  probably  fatty, 
and  indistinctly  appreciable  cells  with  numerous  nuclei.  A  second 
variety  of  tubule  is  of  brownish  color,  composed  of  finely  granular  cells 
containing  fat-globules.  The  third  variety  consists  of  gray  tubules, 
filled  with  cells  whose  nuclei  contain  fat-granules.  These  cylinders 
measure  about  yi^^h  of  an  inch  in  diameter. 

The  third  layer  of  the  cortex,  the  zona  reticularis^  is  formed  by 
the  breaking  up  of  the  tubules  and  the  dispersion  of  their  contained 
elements.  The  cells  are  finely  granular,  and  may  have  no  deposit  of 
fat  in  their  interior;  but  sometimes  fat  is  present,  together  with 
large  yellow  granules,  seemingly  pigmentary  in  nature. 

The  medullary  portion  consists  of  a  reticular  stroma  containing 
groups  of  irregularly  shaped  cells.  These  closed  vesicles  are  not  ar- 
ranged in  tubular  fashion,  and  this  portion  presents  a  marked  con- 
trast to  the  structure  of  the  cortex.  There  are  elements  of  the  corti- 
cal substance,  and  abundant  nervous  structures.  The  cells  are  poor 
in  fat,  and  occasionally  branched,  resembling  multipolar  nerve-cells. 
The  nerves  pass  through  the  cortex,  and  ramify  in  anastomosis 
through  the  medullary  portion.  The  cells  of*  the  medulla  are  regarded 
by  some  observers  as  nervous,  and  there  are  certainly  true  multipolar 
nerve-cells  among  them. 

The  blood-vessels  are  numerous  and  imbedded  in  the  trabeculse.  A 
rich  plexus  of  capillaries  invests  the  cortical  portion.  The  medulla 
is  furnished  with  a  very  rich  vascular  supply  of  capillaries.  The 
supra-renal  arteries  arise  on  each  side  of  the  aorta  opposite  to  the 
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8xii)erior  mesenteric  artery.  They  pass  to  the  under  surface  of  the 
organs,  anastomosing  with  capsular  branches  from  the  phrenic  and 
renal  arteries.  In  the  foetus  these  arteries  are  as  large  as  the  renal 
arteries.  The  right  supra-renal  vein  opens  into  the  vena  cava  infe- 
rior, and  the  left  into  the  left  phrenic  or  left  renal  vein. 

Lymphatics. — Lymph-spaces  and  sinuses  exist  throughout  the 
organ,  but  are  best  seen  between  the  cells  of  the  zona  fasciculata. 
They  occupy  the  intercellular  spaces  and  lacunae.  The  lymphatic 
vessels  lie  in  the  capsule  and  in  the  connective  tissue  around  the  cen- 
tral veins.  They  are  provided  with  valves,  and  pass  into  the  lumbar 
lymph  glands. 

The  nerves  to  the  supra-renal  bodies  are  derived  from  the  renal 
and  solar  plexuses,  and  thus  have  sympathetic  elements  in  them  com- 
ing from  distant  parts,  with  necessarily  dei)endent  wide  radial  associ- 
ations and  relations.  The  splanchnic  nerves  come  into  relation  with 
the  nerve-supply  through  the  solar  or  epigastric  plexus  and  its  semi- 
lunar ganglia.  The  right  pneumogastric  nerve  also  terminates  in  the 
solar  plexus. 

The  supra-renal  plexus  is  also  joined  by  the  phrenic  nerves,  a  gan- 
glion occurring  at  their  junction.  The  branches  of  this  plexus  are 
remarkably  large  in  relation  to  the  size  of  the  bodies  they  supply.' 

From  the  position  of  these  bodies,  they  long  remain  warm  in  the 
cadavcTy  full  of  blood  which  gravitates  toward  them,  and  so  are  more 
than  many  other  parts  prone  to  decompose  early,  and  to  lose  the  as- 
pect which  is  natural  to  them  during  life.  In  fat  subjects  they  are 
not  always  easy  to  find,  and  are  often  torn  or  cut  in  hasty  manipula- 
tion in  a  necropsy. 

Very  slight  pressure  will,  under  these  conditions,  cause  a  rupture 
to  occur  between  the  medullary  and  cortical  portions,  the  latter  being 
of  firmer  consistence  than  the  former,  and  so  a  cavity  is  not  seldom 
found  in  their  interior  which  may  wrongly  \ye  assumed  to  have  been 
present  during  life. 

In  cases  of  congenital  absence  of  one  kidney,  it  is  usual  to  find  a 
supra-renal  body  in  its  proi)er  situation.  This  fact  plainly  indicates 
that  there  is  no  embryological  connection  between  the  kidney  and  the 
adrenal  body,  and  that  they  are  thus  physiologically  distinct. 

n.  Functions  of  the  Adrenals. 

Nothing  is  definitely  known  as  to  the  functions  exercised  by  these 
bodies.  They  are  classed  with  the  ductless  glands,  and  commonly 
beUeved  to  form  part  of  the  lymph-system  of  the  body.  Neither  from 
physiological  experimentation  nor  from  pathological  investigation  has 
much  light  been  as  yet  shed  upon  this  subject. 
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It  may  be  safely  affirmed  that  there  was  practically  no  knowledge 
of  any  value  respecting  the  diseases  of  the  adrenal  bodies  till  1855, 
when  Dr.  .Thomas  Addison,"  of  Guy's  Hospital,  first  published  his 
observations  on  the  malady  now  known  by  his  name.*  From  that 
time  careful  study  has  been  made  of  the  organs,  and  their  grosser 
diseases  are  now  well  recognized.  It  may  further  be  affirmed  that, 
despite  all  this  knowledge,  we  still  remain  in  ignorance  of  the  exact 
functions  of  these  organs  in  health.  We  can  only  surmise  that  thej*^ 
act  most  probably  as  do  other  ductless  glands  in  the  body,  and  are 
more  particularly  a  part  of  the  lymphatic  system.  Without  doubt, 
they  bear  a  remarkable  relation  to  the  great  abdominal  nervous  cen- 
tres, not  only  lying  in  close  anatomical  contiguity  to  these,  but  bear- 
ing in  their  intimate  textures  a  larger  portion  of  nervous  tissue  than 
is  to  be  found  in  glands  of  any  kind  within  the  organism. 

This  latter  fact  is  of  prime  importance,  and  can  never  be  lost  sight 
of  while  considering  the  morbid  anatomy  and  the  symptomatology 
of  all  diseases  to  which  these  organs  are  prone. 

It  is  further  to  be  noted  that  no  morbid  condition  of  the  adrenals 
is  capable  of  affording  any  detectible  physical  signs  during  life.f 
Their  size  and  position  almost  preclude  such  a  possibility.  Their 
morbid  conditions  can  therefore  only  be  recognized  by  attention  to 
the  clinical  symptoms  determined  by  such  states,  and,  as  we  shall 
find  later  on,  there  may  even  be  no  clinical  symptoms  in  some  forms 
of  disease  of  these  organs. 

Some  recent  researches  by  Dr.  A.  G.  Auld,  of  Glasgow,  are  of  in- 
terest in  respect  of  the  functions  of  the  adrenal  bodies.'  This  ob- 
server finds  that  the  blood  is  almost  entirely  collected  in  the  inner 
layer  of  the  cortical  zone,  and  that  the  cells  composing  it  are  more  or 
less  pigmented,  and  highly  so  in  some  cases.  He  finds  that  many 
red  corpuscles  make  their  way  into  these  cells,  and  are  to  be  found, 
by  suitable  staining,  in  their  interior  in  all  stages  of  regressive  meta- 
morphosis. He  believes  that  certain  of  these  cori)uscles  are  selected 
and  attracted  by  a  chemiotactic  action  within  the  phagocyte  cells. 
They  then  assume  a  greenish-brown  color  and  begin  to  break  up  into 
larger  and  smaller  particles.  The  nucleus  of  the  phagocyte  is  usually 
much  obscured  by  the  pigmenting  particles,  but  it  is  large  and,  to- 

*  In  1837  Rayer  wrote  that  the  study  of  the  morbid  changes  of  the  supra-renal 
capsules  offered  so  little  that  was  interesting  that  it  might  without  detriment  be  neg- 
lected by  pathologists,  and  that  it  had  not  thrown  any  light  upon  the  functions  of 
these  organs. 

t  This  is  the  common  experience.  In  the  course  of  my  reading  I  have  met  with 
a  record  of  only  one  case  where  a  tumor  of  one  adrenal  was  so  large  as  to  be  felt 
during  life. 
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gether  with  the  protoplasm,  may  show  signs  of  formative  activity. 
Dr.  Anld  therefore  believes  that  one,  at  least,  of  the  functions  of  the 
adrenals  is  to  destroy  a  certain  class  of  effete  red  corpuscles  of  the 
blood,  and  he  thinks  this  is  accomplished,  possibly,  by  means  of  a 
ferment. 

Respecting  the  medullary  portion,  he  makes  out  three  kinds  of 
cells,  namely,  (1)  glandular  columnar  or  polyhedral  cells,  faintly 
eosinophilous,  with  many  large  round  or  oblong  nuclei,  arranged  in  the 
meshes  of  the  reticular  stroma;  (2)  highly  branched  corpuscles,  non- 
eoeinophilous,  probably  modified  nerve-cells ;  and  (3)  ganglion  cells 
proper,  which  cluster  round  large  nerves  passing  straight  through  the 
cortex,  and  also  exist  isolated  in  the  reticular  meshes.  Dr.  Auld  be- 
lieves it  may  be  a  function  of  the  medullary  portion  to  test  the  qual- 
ity of  the  blood,  purified  by  filtration  through  the  cortex,  ere  it  enters 
the  circulation,  and  he  believes  moreover  that  it  may  also  aid  in 
further  reducing  effete  substances.  Examination  of  the  blood  after 
passing  through  the  medulla  shows  that  it  has  the  characters  of  ar- 
terial, oxygenated  blood,  as  it  flows  through  the  adrenal  veins. 

Dr.  Auld  therefore  regards  the  supra-renal  bodies  as  in  part  ex- 
cretory or  depuratory  glands,  and  he  regards  the  symptoms  of  Addi- 
son's disease  as  due  to  interference  with  these  functions,  leading  to 
the  circulation  of  decomposing  products  of  haemoglobin  and  a  ten- 
dency to  pigmentary  deposition.* 

He  finds  that  the  cells  of  the  outer  cortical  zone  (zona  glomerulosa) 
are  moderately  eosinophilous,  unlike  those  in  the  columns  of  the  mid- 
dle zone,  and  that  they  readily  absorb  logwood  stain.  He  notes  the 
existence  of  a  central  lumen  in  these  columns,  filled  with  secretion, 
which  he  thinks  is  carried  away  by  the  lymphatics  to  minister  to  cer- 
tain needs  of  the  organism.  The  appearance  in  this  outer  zone  much 
resembles  that  found  in  the  anterior  lobe  of  the  pituitary  body. 

Some  of  his  later  researches  indicate  that  a  substance  is  to  be 
found,  under  certain  circumstances,  which  has  its  origin  in  the  cells 
of  the  medulla,  and  is  secreted  by  them  as  well  as  by  the  lymphatics 
and  blood-vessels.  This  substance  is  a  colloid  of  an  albuminous 
character,  and  Dr.  Auld  believes  that  it  is  essential  to  the  well-being 
of  the  blood. 

Dr.  MacMunn,  of  Wolverhampton,"  has  made  spectroscopic  exam- 
inations of  the  cortex  and  medulla  of  the  adrenals  of  many  animals. 
In  the  former  he  finds  the  spectrum  of  histohaematin,  in  the  latter 

*  It  is  to  be  noted  that  the  results  of  either  partial  or  total  extirpation  of  the  adre- 
nal bodies,  even  when  carefully  executed,  throw  but  little  light  on  the  cause  of  Addi- 
son's disease.  The  results  are.  generally,  asthenia,  exhaustion,  coma,  and  death. 
The  urine  becomes  toxic,  or  its  toxicity  becomes  increased  (Eanthack) . 
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that  of  hsBmochromogen.  The  latter  substance  he  considers  to  be 
excretory,  and  he  finds  it  only  in  the  bile  and  in  the  liver.  He  thus 
regards  the  medullary  portion  of  the  adrenals  as  potential  for  meta- 
morphosis of  effete  hsBmoglobin  or  haematin  into  hsemochromogen, 
and  suggests  that  disease  of  this  portion,  or  removal  of  it,  may  entail 
retention  of  effete  pigment  with  dispersion  or  deposit  of  it  in  the 
skin  or  mucous  membranes,  or  the  urine.  This  is  an  interesting  con- 
ception, but  it  cannot  come  to  our  aid  with  an  explanation  of  the  fact 
that  several  destructive  diseases  of  the  adrenals  are  quite  unaccom- 
panied by  the  peculiar  melasma  or  pigmentary  staining  of  true  Addi- 
son's disease. 

Dr.  MacMunn  refers  to  embryological  researches  on  the  adrenals, 
and  quotes  Balfour's  and  Mitsukuri's  observations  showing  that  the 
medullary  portion  is  developed  from  the  sympathetic  ganglia,  and 
the  cortex  from  the  mesoblast.  The  former  is  at  first  external,  but 
becomes  ultimately  invested  by  the  latter,  although  retaining  connec- 
tion with  the  neighboring  ganglia.  The  bulk  of  the  organ  is  cortical, 
and  being  of  mesoblastic  origin  may  be  considered  as  essentially  glan- 
dular in  nature.  The  extraordinary  wealth  of  blood-vessels  is  indi- 
cative of  important  functions,  and  no  less  is  the  distribution  of  the 
lymphatics,  which,  according  to  Klein,  is  significant  of  their  carrying 
off  some  product  of  the  metabolic  activity  of  the  glands,  for  it  has 
been  shown  that  the  pigment  formed  in  them  is  conveyed  to  the  lymph 
glands  which  lie  in  their  path.  These  researches  all  point  to  the  fact 
that  the  adrenals  are  blood-metabolizing  glands.  They  appear  to 
remove  from  the  circulation  useless  and  worn-out  pigments  and  their 
accompanying  proteids. 

ADDISON'S  DISEASE. 

Without  doubt,  the  most  important  disease  of  the  adrenal  bodies 
is  that  now  so  well  known,  and  generally  recognized  as  "  Addison's 
disease,"  a  disorder  which  has  received  the  other  names,  arising 
from  the  very  noteworthy,  and  moat  usually  associated  symptom  of 
skin-pigmentation,  of  melasma  supra-renale  and  bronzed-skin  disease. 
This  disease  was  discovered  by  Addison  some  years  before  he  pub- 
lished his  account  of  his  cases,  and  was  stumbled  upon,*  as  it  were, 
while  he  was  endeavoring  to  detect  the  cause  of  certain  fatal  cases  of 
anaemia  which  he  encountered  from  time  to  time.  These  cases  he 
tered  "  idiopathic"  to  distinguish  them  from  ordinary  ones  which 
could  be  traced  to  more  definite  causes  such  as  simple  anaemia  and 

*  I  find  that  Addison  himself  uses  this  very  expression  in  his  original  memoir, 
p.  4. 
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chlorosis.  These  idiopathic  cases  we  now  recognize  as  examples  of 
pernicious  or  grave  anaemia,  a  form  of  anaemia  which  is  now  treated 
with  better  success  than  formerly,  although  it  constitutes  always  a 
very  grave  and  often  fatal  disorder,  a  hsemopoietic  failure.  Such 
cases  were  indeed  taken  note  of  and  recorded  previously  to  Addison's 
researches,  in  particular  by  Channing,  in  New  England,  in  1842. 

To  use  Addison's  own  words,  "  the  leading  and  characteristic  fea- 
tures of  the  morbid  state  to  which  I  would  direct  attention  are, 
anaemia,  general  languor  and  debility,  remarkable  feebleness  of  the 
heart's  action,  irritability  of  the  stomach,  and  a  peculiar  change  in 
color  in  the  skin,  occurring  in  connection  with  a  diseased  condition 
of  the  supra-renal  capsules."  This  very  concise  definition  is  a  mas- 
terly one,  and  no  better  one  can  be  given  now,  though  forty  years  have 
elapsed  since  it  was  written.* 

Since  Addison's  time,  the  disorders  associated  with  his  name  have 
received  full  recognition  in  all  parts  of  the  world.  It  is  happily  not 
a  common  disease,  and  there  is  apparently  reason  to  believe  that  it  is 
more  frequently  encountered  in  hospital  than  in  private  practice,  and 
is  therefore  less  common  among  the  upx)er  and  well-to-do  classes  of 
society. 

In  respect  of  its  etiology,  it  is  found  to  occur  with  far  greater  fre- 
quency in  males  than  in  females;  according  to  Dr.  Greenhow's  in- 
quiries, the  relative  proportion  is  as  119  to  64. 

It  has  been  met  with  at  all  ages  from  five  to  fifty  years,  but  the 
majority  of  instances  occur  in  men  between  thirty  and  fifty  years  of 
age. 

It  is  not  possible  to  discover  that  this  malady  was  known  to  the 
older  physicians.  No  descriptions  sufficiently  attest  its  definite  recog- 
nition, and  no  early  museum  specimens  illustrating  disease  of  the 
adrenals  are  known.  Possibly  the  specimens  in  the  Museum  of 
Guy's  Hospital  from  a  case  of  Dr.  Bright,  placed  there  before  1846, 
are  the  earliest  that  have  been  preserved,  though  their  real  nature 
was  unknown  at  the  time.  The  discovery  of  these  is  due  to  Dr. 
Wilks.  The  adrenals  were  overlooked  in  early  autopsies,  and  were 
not  regarded  with  any  special  interest  till  Addison's  researches  led  to 
more  careful  scrutiny  of  these  organs. 

Morbid  Anatomy. — A  knowledge  of  this  is,  of  course,  only  derived 
from  specimens  of  adrenal  bodies  that  have  undergone  such  gross  and 
fully  developed  changes  in  the  disease  as  to  have  led  to  a  fatal  issue. 
Of  the  earlier  changes  in  the  organs  in  Addison's  disease  we  are  quite 

*  It  appears  to  be  an  essential  factor  in  true  Addison's  disease  that  the  adrenals 
should  be  more  or  less  destroyed  or  incapacitated  for  the  discharge  of  their  proper 
fuDCtions. 
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ignorant,  and  must  be  content  to  remain  so.  We  can  only  argne  from 
the  appearance  presented  in  such  cases  as  come  to  the  post-mortem 
room.  We  thus  find  indications  of  a  progressive  morbid  process,  the 
earliest  stage  of  which  apparently  is  the  formation  of.  new  material, 
firm,  whitish,  or  gray,  nodular  at  the  margin,  and  situated  in  the 
medullary  portion  of  the  organ.  Outlying  groups  of  deposit,  much 
resembling  miliary  tubercles,  are  found  in  close  contiguity  to  the 
nodules  just  mentioned. 

The  latter  appear  to  extend  gradually  and  to  encroach  upon  the 
cortical  portion,  causing  enlargement  and  a  nodular  quality  of  the  en- 
tire organ.  This  may  involve  more  or  less  of  the  capsule,  and  both 
are  commonly  invaded,  or  the  entire  organ,  or  both,  may  be  uni- 
formly enlarged  as  described,  and  thus  be  grossly  altered  in  size  and 
texture,  although  still  retaining  much  of  the  original  anatomical  form. 
Such  organs  are  readily  detected.  On  section,  there  is  no  longer  any 
of  the  normal  aspect  visible,  the  medulla  and  cortex  are  fused  and 
uniformly  involved.  The  surface  is  grayish  or  yellowish,  and  in  parts 
quite  resembles  caseous  degeneration  of  tubercular  masses.  The  gray 
portions  are  apt  to  assume  a  pink  tinge  on  exposure  to  the  air,  and 
this  same  occurrence  is  noted,  curiously  enough,  on  section  of  the  me- 
dullary portion  of  healthy  adrenal  bodies,  as  I  have  often  remarked. 
The  new  growths  are  found  to  consist  of  lymphoid  ceUs  lying  in  deli- 
cate wavy,  fibrillary  stroma.  These  cells  are  apt  to  develop  into 
fibroid  tissue.  The  masses  thus  formed  may  long  remain  in  this 
condition  before  caseation  and  other  changes  set  in.  The  cAseous  de- 
generation may  become  so  far  complete  as  to  soften  and  liquefy  into 
creamy,  puriform  matter.  A  still  later  stage  shows  that,  as  in  the  case 
of  softening  yellow  tubercular  masses  elsewhere,  a  process  of  absorp- 
tion is  in  progress,  and  shrinking  with  obsolescence  sets  in,  leading 
to  small  puckered  masses,  in  which  calcareous  matter  is  deposited, 
— so-called  cretiform  obsolescence. 

A  chronic  inflammatory  process  simultaneously  involves  the  in- 
vesting fibrous  tissue  of  each  organ,  leading  to  thickening  and  adhe- 
sions to  adjacent  organs  and  textures  such  as  the  liver,  diaphragm, 
kidneys,  pancreas,  and,  in  particular,  to  the  abundant  meshes  of  the 
solar  plexus  and  semilunar  sympathetic  ganglia. 

Occasionally,  marked  atrophy,  leaving  little  but  firm  fibroid  tis- 
sue, occurs,  or  nodules  of  caseous  and  calcareous  matter  are  noted  in 
the  room  of  natural  adrenals. 

The  disease  would  appear  to  begin  sometimes  in  one  organ  and  to 
advance  considerably  before  it  arises  in  the  other,  the  disease  being 
almost  obsolete  in  one,  and  in  active  progress  in  the  other. 

The  histology  of  the  new  growth  has  been  carefully  worked  out  in 
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all  its  stages.  The  grayish  translucent  substance  consists  of  a  fibril- 
lated  stroma,  containing  numerous  lymphoid  corpuscles.  The  caseous 
material  consists  of  amorphous  granular  matter  mixed  with  shrunken 
cells,  nuclei,  and  oil.  The  most  recent  examinations  reveal  almost 
constantly  the  existence  of  tubercle  bacilli.  Gray  miliary  tubercles 
have  been  found,  not  always  containing  bacilli,  but  the  latter  are  more 
commonly  found  in  the  caseous  degenerating  portions.  Tuberculosis 
may  be  either  primary  or  secondary  to  deposits  elsewhere  in  the  body 
and  is  perhaps  more  commonly  of  the  latter  variety.  This  is  a  mat- 
ter of  supreme  importance  in  relation  to  the  whole  disease. 

Several  preparations  in  the  Museum  of  St.  Bartholomew's  Hos- 
pital plainly  give  evidence  of  the  tubercular  nature  of  the  deposit  in 
the  adrenals,  both  as  to  intimate  structure  and  the  presence  of  specific 
bacilli.  We  have  therefore  to  consider  these  deposits  as  essentially 
of  tubercular  nature,  and  we  find  that  they  behave  in  all  respects  as 
such  deposits  do  elsewhere,  namely,  by  gradually  extending  and  en- 
croaching, destroying  natural  tissue,  undergoing  caseous  changes,  and 
setting  up  proliferation  of  connective  tissue  around  them  with  conse- 
quent adhesions  and  matting  of  adjacent  structures. 

It  appears  probable  that  continued  researches  into  the  intimate 
nature  of  the  specific  deposit  and  changes  met  with  in  Addison's  dis- 
ease of  the  adrenals  will  render  it  certain  that  these  are  always  of 
tubercular  nature,  and  at  the  present  time  it  is  well-established  that 
tnl>ercular  disease  is  the  most  commonly  associated  disorder,  being 
met  with  in  the  lungs  and  in  the  bones,  especially  in  the  spinal  col- 
umn. We  may  therefore  regard  this  malady  as  a  form  of  adrenal 
phthisis.  While  adopting  this  view  it  is  necessary  to  remark  that 
tubercular  deposits  are,  as  a  inile,  not  found  in  these  glands  in  the 
great  majority  of  cases  of  pulmonary  phthisis  due  to  tuberculosis, 
even  when  tubercles  due  to  bacilli  are  widely  spread  throughout  the 
organs  of  the  body.  These  glands  therefore  resist,  somewhat  nota- 
bly, a  general  tubercular  infection.  This  is  certainly  remarkable  and 
noteworthy. 

Course  of  the  Disease. — The  onset  is  gradual.  An  impairment  of 
general  health  is  to  be  noted,  and  the  patient  complains  of  languor 
and  debility.  The  order  of  symptomatic  development  is  not  uniform. 
Melasma  may,  or  may  not,  be  an  .early  indication.  In  dark  people 
this  hardly  attracts  attention.  In  fair  persons  the  pigmentary  altera- 
tion is  readily  appreciable.  Melasma  may  precede  any  marked 
change  in  general  health  for  as  long  a  i)eriod  as  from  eight  to  sixteen 
months,  and  it  is  important  to  take  note  of  this  and  seek  for  other  in- 
dications of  the  disease  without  delay.  On  the  other  hand,  progres- 
sive asthenia,  together  with  indications  of  cardiac  failure  and  gastric 
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irritability,  may  long  be  the  chief  symptom  noticeable,  pigmentation 
setting  in  late.  A  fatal  issue  has  been  noted  in  cases  where  melasma 
was  entirely  absent,  the  disorder  having  run  its  course  too  rapidly, 
as  it  were,  for  this  characteristic  symptom  to  occur.  The  disease 
may  prove  fatal  within  six  or  twelve  months  of  the  earliest  symptoms 
of  failing  health.  It  is  rare  for  the  leading  symptoms  of  Addison's 
disease  to  continue  beyond  one  year  without  the  onset  of  more  or  less 
melasma. 

It  is  important  to  know  that  in  the  course  of  the  malady  there  may 
be  remissions  and  exacerbations  in  respect  of  the  chief  symptoms. 
In  following  up  cases,  this  fact  has  been  strongly  impressed  on  my 
observation,  and  it  affords  at  least  some  encouragement  in  respect  of 
treatment.     The  end  may,  however,  come  very  suddenly. 

Asthenia  is  the  key-note  of  the  malady.  The  patient  finds  it  eas- 
ier to  walk  about  than  to  stand  for  any  length  of  time.  This  is  not 
uncommon  in  many  cases  of  cardiac  debility  from  any  cause.  Rest 
in  bed  is  sometimes  imperative,  since  sitting  up  may  induce  syncopal 
attacks.  But  even  this  serious  condition  may  pass  off,  and  the  pow- 
ers revive  for  weeks  or  months  till  a  fresh  exacerbation  occurs. 

The  cardiac  action  is  singularly  feeble,  the  pulse  small  in  volume 
and  of  low  tension.  Dilatation  of  the  ventricular  walls  is,  however, 
little,  if  at  all,  marked. 

Anaemia  is  present,  but  not  to  an  extreme  degree.  There  is  a  gen- 
eral impoverishment  of  the  blood,  but  no  leukaemia. 

Dyspnoea  is,  however,  met  with,  as  in  anaemia  and  cardiac  debil- 
ity, also  palpitation  on  exertion,  sighing,  and  yawning. 

Gastric  irritability  is  commonly  marked,  indicated  by  nausea, 
hiccough,  and  vomiting.  These  symptoms  may  for  a  time  be  the 
most  pronounced  of  all.     The  breath  is  sometimes  very  fetid. 

Wasting  is  singularly  absent  in  respect  of  both  muscle  and  fat. 
The  temperature  of  the  body  is  subnormal  throughout  the  progress 
of  the  disease  unless  active  tuberculosis  sets  in  in  the  lungs,  or  other 
intercurrent  troubles  arise.     Addison's  disease  is  apyretic. 

Clinical  observation  fully  confirms  this  fact.  But  some  cases  have 
been  noted  in  which  febrile  paroxysms  occurred.  These  were  gener- 
ally associated  with  marked  nervous  symptoms  such  as  excitement, 
delirium,  drowsiness,  loss  of  consciousness,  and  convulsions  before 
death. 

Dr.  MacMunn  questions  the  constant  apyrexia  of  Addison's  dis- 
ease, but  the  great  body  of  observed  facts  is  against  him.  In  the 
cases  alluded  to  above,  it  is  sought  to  explain  the  fact  by  supposing 
that  some  special  toxine  was  present  in  the  blood.  MacMunn  quotes 
the  experiments  of  Foa  and  Pellacani,  who  injected  aqueous  and  al- 
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coholic  extracts  of  the  adrenals  into  rabbits  and  found  most  toxic 
effects,  due  apparently  to  the  action  of  some  ptomaine,  leading  to  spi- 
nal, bulbar,  and  respiratory  central  paralysis  and  pyrexia.  He  believes 
it  may  be  the  function  of  the  adrenals  to  remove  from  tiie  circulation, 
and  metabolize  into  a  harmless  product,  this  material  arising  from 
proteid  disintegration,  which,  when  the  adrenals  are  diseased, 
accumulates  in  the  blood  and  produces  nervous  symptoms  and  py- 
rexia. Adrenal  toxine  is  believed  by  MacMunn  to  be  a  nitrogenous, 
non-crystallizable  substance.  We  can  only  remark  with  respect  to  the 
cases  just  alluded  to  that  they  are  exceptional  and  atypical.  They 
must,  however,  be  remembered  by  future  observers. 

It  is  right  to  note  here  that  Dr.  Duclos,  of  Tours,  expressed  the 
opinion  that  Addison's  disease  was  due  to  a  general  poisoning  of  the 
body  by  pigmentary  matter  which  had  not  been  destroyed  by  the  ad- 
renals.* But  in  opposition  to  this  view  we  must  take  note  of  the  fact 
that  cases  of  acute  Addison's  disease,  ending  fatally  within  a  few 
months,  are,  as  a  rule,  unaccompanied  by  characteristic  melasma. 
This  point  will  be  referred  to  later. 

The  occurrence  of  rheumatoid  pains  in  the  loins  and  abdomen 
has  heen  noted  with  some  frequency. 

The  appetite  is  capricious,  and  there  may  be  loathing  for  animal 
food.  Profuse  diarrhoea  may  sux>ervene  toward  the  end  of  the 
malady.  There  may  sometimes  be  complaint  of  lumbar  pain  and  of 
epigastric  distress. 

With  this  series  of  symptoms,  every  intelligent  physician  would 
8iisi>ect  the  onset  of  adrenal  disease,  and  his  opinion  should  hardly 
be  shaken  by  the  absence  of  one  or  more  of  them. 

With  the  progress  of  melasma,  the  patient  becomes  greatly 
changed  in  appearance,  assuming  the  color  of  a  mulatto  or  of  one  of 
the  dark  races.  It  varies  in  degree  and  in  depth  of  hue  on  various 
parts  of  the  body,  being  usually  more  pronounced  on  the  exposed 
parts  such  as  the  face,  neck,  and  back  of  the  hands.  But  it  is  also 
found  well-marked  on  the  genitals,  a  sooty  hue  of  the  i)enis  and  scro- 
tum being  very  common  and  characteristic.  The  groins  and  axillae, 
the  nipples  and  areolae  are  apt  to  become  very  dark.  The  tint  is 
never  quite  uniform  all  over  the  body  even  in  an  extreme  case  of 
"bronzing."  As  in  cases  where  pigment  is  apt  to  be  deposited  from 
any  cause,  points  of  pressure  and  those  exposed  to  friction  become 
the  seats  of  greatest  attraction  in  this  respect.  Thus,  the  friction  of 
a  collar  or  of  braces,  constriction  by  garters,  irritation  of  blisters  or 
sinapisms,  or  of  skin-eruptions,  all  lead  to  greater  intensity  of  pig- 
mentation in  the  sites  affected.  The  patches  of  varying  depth  shade 
off  gradually,  and  have  no  abrupt  margins. 
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It  is  well  to  take  note  of  this  fact,  because  it  helps  to  distinguish 
melasma  supra-rencde  from  another  morbid  condition  known  as  melano- 
derma, where  the  pigmentary  outlines  are  sharply  defined,  and  con- 
trast markedly  with  pale  patches  void  of  natural  pigment.  It  is  very 
common  to  find  small  spots  of  dark  pigment  scattered  over  the  trunk 
and  limbs  and  on  the  face,  like  flat  pigmented  moles.  The  contrast  of 
the  x^early  conjunctivae  with  the  melasma  as  seen  on  the  face  is  very 
remarkable  in  a  well-develoi)ed  case  of  Addison's  disease. 

This  peculiar  pigmentation  is  not,  however,  confined  to  the  integ- 
uments of  the  body.  It  occurs  on  mucous  membranes,  and  is  e8i>e- 
cially  to  be  looked  for  on  the  buccal  surfaces.  Along  the  inner  sur- 
faces of  the  prolabia  and  opposite  the  lower  incisor  teeth  may  be 
noted  dark  pigmentary  patches,  and  the  same  are  seen  on  the  inner 
surfaces  of  the  cheeks  along  the  teeth,  and  on  the  margins  of  the 
tongue. 

These  much  resemble  the  deposits  of  pigment  met  with  in  the  same 
situations,  but  more  extensively  and  especially  on  the  palate,  in  many 
dogs,  when  they  are  reckoned  marks  of  good  breeding;  they  occur  in 
some  dark  races  of  men.  It  is  doubtful  whether  pigment  is  ever  de- 
posited in  any  internal  organs  in  Addison's  disease.  The  pia  mater 
was  once  noted  to  be  darker  than  usual  over  the  medulla  oblongata 
by  the  late  Dr.  Carrington  of  Guy's  Hospital. 

There  is  nothing  specially  noteworthy  about  the  anatomical  posi- 
tion of  the  pigment  in  these  cases.  It  occurs  just  where  it  is  usually 
found  in  dark  races,  that  is,  in  the  deep  layers  of  the  rete  mucosum, 
and  it  is  deposited  in  the  form  of  yellowish-brown  granules. 

There  are  many  causes  for  undue  pigmentation  of  the  skin.  Those 
commonly  recognized  are  exposure  to  the  air  and  the  rays  of  the  sun. 
These  affect  chiefly  x)ersons  of  dark  complexion.  Life  in  the  onen 
air  with  free  exposure  to  all  vicissitudes  of  weather,  such  as  is  led  by 
gypsies,  tramps,  and  vagabonds,  will  induce  this,  and  the  covered 
parts  of  the  body  are  also  affected  in  such  persons  owing  to  long-con- 
tinued irritation  from  dirt  and  varieties  of  vermin.  Dr.  Greenhow 
directed  attention  to  this  condition,  and  named  it  "  vagabond's  dis- 
ease," and  showed  how  it  might  simulate  Addison's  disease.* 

The  pigmentation  met  with  on  the  limbs  in  stokers  and  women 
may  also  suggest  a  true  melasma.  It  is,  however,  commonly  reticu- 
lated in  appearance,  and  is  due  to  exposure  to  fire.  Dr.  Pavy  had 
under  his  care  a  case  of  Addison's  disease  in  a  woman  in  w^hich  the 
pigmentation  assumed  this  form.  Fhthiriasis  of  long-standing  may 
induce  great  deposition  of  pigment  over  the  body,  the  face,  however, 
escaping  in  such  a  case. 

Chloasma  uterinum  is  a  well-recognized  pigmentary  disorder  in 
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gravid  women,  and  may  suggest  an  adrenal  melasma.  It  affects  the 
forehead,  linea  alba,  and  nipples  more  particularly,  and  passes  off 
with  the  cause  that  induced  it.  The  melasma  of  chronic  uterine  dis- 
ease is  of  the  same  nature.  Tubercular  affections  of  the  abdomen 
are  very  apt  to  determine  melasma,  and  it  has  been  noted  in  connec- 
tion with  hepatic  cirrhosis  and  cancer  of  the  stomach.  It  is  only 
necessary  to  enumerate  these  conditions  to  place  observers  on  their 
guard  in  determining  the  true  nature  of  melasma  in  any  given  case. 

It  is  not  without  interest,  however,  to  note  that  in  several  of  the 
conditions  above  mentioned  the  primary  irritation  or  pigmentary 
excitant  has  its  seat  within  the  abdominal  cavity,  and  we  may  note, 
further,  in  this  connection  the  occurrence  at  times  of  darkening  of  the 
skin  iQ  chronic  dysentery  and  in  malarial  poisoning,  while  the  same 
condition  may  sometimes  occur  in  cases  of  chronic  pulmonary  tuber- 
culosis in  which  tubercles  are  ultimately  developed  in  the  intestines. 

Syphilitic  eruptions  may  often  leave  behind  them  permanent  pig- 
mentation, and  that  has  sometimes  led  to  unfounded  suspicion  of 
supra-renal  melasma. 

The  occurrence  of  patches  of  parasitic  pityriasis  (tinea  versicolor) 
in  characteristic  (covered)  situations  on  the  body  could  hardly  bo 
mistaken  by  any  well-trained  physician  for  the  melasma  now  under 
consideration. 

Attention  must  be  directed  to  pigmentation  due  to  long-continued 
dosage  with  arsenical  preparations.  It  is  curious  how  long  this 
condition  remained  unobserved  by  physicians,  and  it  is  only  within 
recent  times  that  the  fact  of  arsenical  melasma  has  been  certainly 
determined. 

In  cases  of  psoriasis,  Hodgkin's  disease,  or  of  chorea,  for  exam- 
ple, that  have  been  vigorously  treated  with  arsenic,  it  is  not  uncom- 
mon to  find  the  occurrence  of  bronzing  and  stains  on  the  limbs  and 
body. 

This  condition  might  well  be  mistaken  at  times  for  adrenal  me- 
lasma. It  appears  gradually  to  pass  away  after  the  drug  has  been 
withheld. 

Variations  in  the  depth  of  pigmentation  in  the  course  of  a  case  of 
Addison's  disease  have  been  noted,  so  that  the  patient  is  sometimes 
darker  and  sometimes  lighter. 

The  hair  apx)ears  to  undergo  a  deepening  of  hue,  and  sometimes 
becomes  like  that  of  dark  races. 

It  must  be  noted  that  Addison's  disease  has  frequently  been  met 
with  where  no  melasma  has  ever  been  present. 

Duration  of  the  Disease, — No  definite  or  uniform  course  has  been 
observed.     It  is  always  difficult  to  determine  the  exact  date  of  the  on- 
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set  of  the  malady,  because  the  early  symptoms  may  be  slight  and  un- 
noticed. The  fact  that  exacerbations  of  the  symptoms  occur,  with 
remissions  leading  to  renewal  of  vital  powers,  has  been  already 
noted.  There  are  acute  and  chronic  varieties  of  the  disorder.  Many 
cases  end  fatally  in  about  eighteen  months,  others  have  been  ob- 
served to  last  for  some  years,  and  in  one  instance  the  disorder  ran  a 
course  of  seven  years,  no  doubt  illustrating  the  paroxysmal  character 
from  time  to  time. 

Condition  of  the  Urine. — There  is  nothing  specially  noteworthy  to 
be  recorded  respecting  the  urine  in  Addison's  disease.  Careful  anal- 
yses have  been  made,  and  deficiency  in  the  output  of  uric  acid  and 
urea  has  been  generally  observed.  This  is  probably  the  result  of  di- 
minished waste  of  tissue,  which  is  the  rule  in  this  disorder.  An  ex- 
cess of  indican  (urohsematoporphyrin)  has  been  rather  fre(iuently 
noted,  but  it  is  characteristic  generally  of  some  digestive  disturbance, 
or  of  nervous  exhaustion.  It  may  be  significant  of  adrenal  disease 
owing  to  failure  in  blood-metabolism,  and  Dr.  MacMunn  is  strongly 
of  this  opinion. 

Condition  of  Other  Organs  of  the  Body. — Tuberculosis  is  probably 
the  most  commonly  associated  morbid  state,  anfl  nodules  of  cheesy 
or  cretaceous  matter,  and  groups  of  tubercles,  may  be  found  in  the 
lungs  or  widely  spread  throughout  the  body.  Tubercular  disease  of 
the  spinal  column,  leading  to  abscess,  is  far  from  infrequent,  and 
stands  in  definite  relation  to  disease  of  the  adrenals  by  reason  of  con- 
tiguity. Injuries  to  the  spine  have  often  been  noted  as  the  firat  link 
in  the  chain  of  events  leading  up  to  Addison's  disease.  Spinal  caries 
appears  somewhat  frequently  to  precede  the  disease. 

The  order  of  events  in  this  case  may  not  improbably  be  as  follows : 
As  a  result  of  injury,  the  spinal  column  is  wrenched  or  damaged. 
Such  mischief  is  more  or  less  readily  repaired  and  recovered  from  in 
healthy  subjects.  In  so-called  strumous  persons,  to  whom  a  special 
vulnerability  attaches,  a  low  form  of  inflammatory  process  is  set  ui), 
more  particularly  in  the  bodies  of  one  or  more  vertebrae,  leading  to 
abscess.  Bruising  of  vulnerable  parts  is  now  recognized  as  a  condi- 
tion which  renders  them  liable* to  infection  by  such  germs  or  bacilli  as 
may  find  access  to  them.  In  this  way  a  tubercular  process  may  con- 
ceivably be  established,  and  this  tends  to  spread,  involving  in  due 
course  the  adrenal  bodies. 

Mammillation  of  the  stomach  has  been  noted  with  some  frequency, 
also  ecchymoses  and  small  ulcers.  The  former  are  due  to  overgrowths 
of  lymphoid  tissue  around  the  gastric  tubules.  These  probably  soften 
and  lead  to  the  formation  of  small  ulcerations.  Enlargement  of  the 
solitary  and  agminated  glands  of  the  small,  and  of  the  solitary  glands 


ADDISON  B  DISEASE.  ll 

of  the  large  intestines  has  been  not  infre<|uently  noticed.     Addison 
noted  this  lesion. 

The  lymphaiia  adjacent  to  the  adrenals  have  been  often  found  en- 
larged, and  imbedded  in  overgrowth  of  fibrous  tissue.  The  mesen- 
teric and  retro-peritoneal  glands  are  fre<iuently  enlarged,  and  some- 
times caseous  or  firm,  from  overgrowth  of  stroma  and  atrophy  of 
glandular  structure. 

The  spleen  has  been  found  enlarged,  sometimes  greatly  so,  dark, 
and  softened,  but  with  no .  great  fretiuency .  Clinically,  splenic  en- 
largement is  not  commonly  detected.  Nothing  has  been  noted  re- 
si^ecting  the  condition  of  the  thyroid  body.  Cerebral  softening  and 
snb-arachnoid  effusion  have  been  met  with,  also  pericarditis  with 
effusion.  These  are,  however,  only  occasional  and  secondary  changes, 
and  form  no  part  of  the  malady  as  commonly  understood. 

The  liver  x)resents  no  specially  noteworthy  changes,  and  the  same 
may  be  affirmed  in  resi)ect  of  the  kidneys. 

Without  doubt,  some  of  the  most  im])ortant  associated  morbid 
changes  relate  to  the  condition  of  the  great  alxlominal  nervous  plex- 
uses, and  we  must  next  direct  careful  attention  to  this.  We  have  al- 
ready seen  how  direct  and  intimate  are  the  relations  between  the  ad- 
renals and  this  part  of  the  nervous  system.  Careful  dissections  have 
rex)eatedly  shown  that  the  gangUa  and  branches  of  the  abdominal 
sympathetic  nerve  are  involved  in  the  inflammatory  processes  which 
have  taken  place  either  primarily  in  the  adrenals  themselves,  or  have 
reached  them  by  extension  from  other  inflamed  (and  probably  in- 
fected) contiguous  structures.  Such  dissections  are  extremely  diffi- 
cult to  execute,  requiring,  as  only  those  who  have  attempted  them  can 
know,  great  patience  and  anatomical  knowledge.  The  semilunar 
ganglia  have  been  found  altered  in  structure,  enlarged  and  redder 
than  natural.  Dense  meshes  of  fibroid  tissue  have  been  observed 
enveloping  them  and  the  nerve-branches  connected  with  them.  This 
new  growth  i)roceeds  from  the  connective-tissue  capsular  investment 
of  the  adrenals,  and  gradually  invests  and  mats  together  the  ganglia 
and  delicate  nerve-fibrils.  The  growth  is  generally  very  dense  and 
hard,  and  the  difficulty  is  to  determine  accurately  what  is  nerve-matter 
and  what  is  mere  fibrous  tissue.  The  supra-renal  and  solar  plexuses 
thus  become  fused,  as  it  were,  into  a  matted  felt  of  encroaching  and 
enveloping  fibrous  overgrowth.  The  nerve-cells  of  the  semilunar 
ganglia  have  been  found  opaque  and  granular,  with  traces  of  former 
hemorrhages  into  their  structure.  Branches  of  nerves  proceeding  to 
the  adrenals  from  these  gangUa  have  been  seen  enlarged,  and  in  one 
instance  Dr.  Cayley  found  a  branch  of  the  great  splanchnic  nerve  at 

least  twice  the  size  of  a  healthy  nerve.     This  enlargement  was  due  to 
Vol.  II.— 2 
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increased  fibrous  growth  in  the  nerve-sheath.  In  Dr.  Tuckwell's  dis- 
section, which  is  now  in  the  Museum  of  St.  Bartholomew's  Hospital/ 
it  is  seen  that  fibrous  overgrowth  caused  matting  of  all  the  nervous 
plexuses,  and  this  extended  up  the  splanchnic  and  pneumogastric 
nerves,  and  became  continuous  with  firm  old  adhesions  which  sur- 
rounded the  liver  and  spleen,  and  bound  the  upper  half  of  the  omen- 
tum to  the  anterior  abdominal  wall.  No  change  was  found  microscopi- 
cally in  the  nerve-fibres  proj^er,  but  the  nerves  have  been  noted  as 
small  in  one  case  (Professor  Tigri) .  We  are  thus  in  face  of  a  pro- 
liferating connective-tissue  fibrosis,  spreading  over  parts  immediately 
contiguous  to  the  adrenals,  and  part  of  this  process  must  be  regarded 
as  entailing  greater  or  lesser  degrees  of  both  neuritis  and  perineuritis. 

To  appreciate  the  full  significance  and  gravity  of  such  a  process, 
it  is  only  necessary  to  realize  the  complex  and  widely  radiating  rela- 
tion of  the  great  epigastric  or  solar  plexus.  It  supplies  all  the  ab- 
dominal viscera.  It  receives  the  great  splanchnic  nerve  on  both  sides 
of  the  body,  part  of  the  lesser  splanchnics  and  the  termination  of  the 
right  pneumogastric  nerve.  Its  semilunar  ganglia  are  the  largest  in 
the  body,  and  they  lie  close  to  the  adrenal  glands.  Ten  diflferent 
nervous  plexuses  issue  from  the  solar  plexus.  One  of  them,  the  ad- 
renal plexus,  is  formed  by  branches  from  the  solar  plexus,  from  the 
semilunar  ganglia,  and  from  the  splanchnic  and  phrenic  nerves,  a 
ganglion  being  situated  at  the  junction  of  the  latter  nerve.  This 
plexus  is  remarkable  for  its  large  size  in  relation  to  the  smallness  of 
the  organ  it  ministers  to.  The  other  plexuses  are  the  phrenic,  coeliac, 
gastric,  hepatic,  splenic,  renal,  superior  mesenteric,  spermatic,  and 
inferior  mesenteric.  We  may  now  comprehend  the  magnitude  of  the 
interference  with  due  performance  of  nervous  function  which  is  neces- 
sarily entailed  by  the  fibro-sclerosing  process  already  described,  and 
find  explanation  therefrom  for  many  of  the  specific  features  and  symp- 
toms pertaining  to  Addison's  disease.  So  markedly  is  this  the  case, 
that  some  observers  regard  the  essential  nature  of  the  malady  as  de- 
pending rather  on  the  nerve-changes  entailed  by  the  disease  of  the 
adrenals  than  on  the  specific  lesion  in  those  organs.  It  is  at  all  events 
certain  that  some  examples  of  Addison's  disease  have  been  met  with  in 
which  no  primary  changes  were  observable  in  the  adrenal  bodies,  but 
solely  in  the  semilunar  ganglia. 

This  brings  us  face  to  face  with  the  conflicting  theories  that  have 
been  advanced  respecting  the  etiology  of  the  disease,  and  these  must 
now  receive  attention.  Much  difficulty  has  arisen  from  the  fact  that 
aberrant  forms  of  Addison's  disease  have  been  met  with.  Addison 
believed  that  the  train  of  symptoms  he  described  would  ensue  in  any 
form  of  destructive  lesion  which  involved  the  adrenals,  and  in  his  me- 
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moir  lie  gives  the  particulars  of  four  cases  in  which  these  organs  were 
destroyed  by  cancer.  At  a  later  period,  his  pupil  Dr.  Wilks  pointed 
out  that  in  these  cases  the  true  symptoms  of  Addison*s  disease  were 
not  really  present,  and  it  is  now  generally  recognized  that  cancer  of 
the  adrenals  does  not  produce  this  disease.  We  are  therefore  con- 
fronted with  the  strange  fact  that  mere  destruction  of  the  adrenals  is 
not  in  itself  a  necessary  cause  of  true  Addison's  disease.  The  doc- 
trine of  Guy's  Hospital  School  has  generally  supported  the  view  that 
the  destructive  changes  are  practically  specific  in  this  disease,  and 
are  of  the  nature  already  described.  In  other  words,  the  lesion  is 
a  tubercular  one. 

There  is  sufficient  evidence  now  to  prove  that  the  adrenals  may  be 
gravely  diseased  without  inducing  Addison's  disease.  Death  may 
ensue  from  other  causes  or  complications  such  as  phthisis  or  nephritis 
before  melasma  sets  in.  As  will  be  shown  later,  malignant  growths 
may  occur  in  the  adrenals  of  primary  or  of  secondary  character, 
sometimes  of  large  size,  and  death  ensues  without  the  characteristic 
concomitants  of  Addison's  disease.  In  such  instances,  we  may  fairly 
believe  that  the  processes  are  too  rapid  to  lead  to  the  involvement  of 
the  adjacent  nervous  structures  in  the  manner  characteristic  of  pro- 
gressive and  sclerosing  tuberculosis.  In  this  connection  it  was  noted 
by  Moxon  that  even  large  cancerous  growths  in  the  liver  often  fail  to 
set  up  jaundice. 

Further  difficulties,  however,  await  us,  and  we  have  to  account  for 
cases  in  which  melasma  occurs,  as  a  leading  symptom,  without  any 
obvious  disease  of  the  adrenals.  We  have  already  discussed  the  vari- 
eties of  melasma  which  may  often  simulate  the  specific  adrenal  form, 
and  it  is  quite  certain  that  many  of  the  examples  brought  forward  in 
supix>rt  of  the  view  now  imder  consideration  may  be  safely  relegated 
to  other  categories  of  pigmentation. 

By  far  the  most  important  class  of  cases  to  excite  doubt  as  to  the 
special  nature  of  Addison's  disease  is  that  in  which  obvious  symp- 
toms of  the  malady  occur,  leading  to  death,  and  in  which  no  gross 
changes  are  found  in  the  adrenals,  but  instead  atrophy,  sometimes  to 
the  most  extreme  degree,  is  discovered.  Some  of  the  most  careful 
and  comx>etent  jjathologists  are  agreed  upon  these  facts,  and  they 
must  be  accepted  and  reckoned  with  (Coupland).'  I  am  myself  well 
satisfied  on  the  point.  The  adrenals  may  thus  be  most  difficult  of 
detection  in  making  an  autopsy,  and  entire  absence  of  any  remaining 
structure  has  been  noted.  Small  thin  masses  or  relics  of  the  gland 
may  be  found,  little  more  than  collections  of  pigmented  granules,  or 
organs  shrunk  to  one  third  or  less  of  their  natural  size  and  weight. 
Both  glands  may  be  absent  in  cases  of  this  nature.     We  have  no 
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knowledge  whatever  respecting  the  occurrence  of  congenital  absence 
of  one  or  other  of  the  adrenals.  We  have  already  pointed  out  that 
a  gland  may  exist  in  its  proper  situation  in  cases  of  congenital  ab- 
sence of  one  kidney.  But  in  the  cases  now  before  us  we  have  to  deal 
with  a  definite  train  of  symptoms  sufiiciently  recognized  as  indicating 
Addison's  disease  as  a  whole,  in  which,  during  life,  we  decide  that 
the  adrenals  are  unquestionably  involved.  Death  occurs,  and  we  ex- 
pect to  find,  almost  certainly,  that  the  adrenals  are  the  seat  of  gross 
lesions  and  enlargement.  On  the  contrary,  we  find  atrophic  condi- 
tions more  or  less  pronounced.  In  most  of  the  recorded  cases  illus- 
trating the  latter  condition,  there  have  been  found  associated  changes 
in  the  adjacent  nervous  ganglia  and  sympathetic  fibrils.  This  fact  is 
of  prime  importance  in  the  case,  and  we  are  at  once  led  to  inquire 
whether  these  remarkable  trophic  changes  in  the  adrenals  may  not  be 
the  result  of  primary  disease  in  these  nervous  structures  so  remarka- 
bly associated  with  the  glands  in  question.  This  is  Dr.  Coupland's 
interpretation  of  the  difficulty.  He  thus  conceives  that  the  adrenals 
waste  under  the  same  influences  that  evolve  the  symptoms  and  the 
fatal  cause  of  the  malady. 

If  this  view  be  accepted,  we  must  necessarily  drop  the  belief  that 
Addison's  disease  is  uniformly  the  result  of  a  specific  lesion  in  the 
adrenals,  as  has  been  long  taught  in  the  Guy's  Hospital  School,  and 
we  must  enlarge  our  conception  of  the  etiology  of  the  disease. 

Our  present  knowledge  forbids  the  acceptance  of  the  simple  unity 
of  Addison's  disease,  and  the  fact  that  gross  changes  in  the  abdomi- 
nal sympathetic  system,  without  implication  of  the  adrenals,  have 
been  observed  lends  additional  support  to  the  larger  and  more  com- 
prehensive view  of  the  pathology  of  this  condition. 

A  case  reported  by  Dr.  Hadden  *  is  noteworthy  in  this  connection. 
He  found  the  adrenals  destroyed  by  a  fibroid  process  or  cirrhosis 
in  one  example  of  Addison's  disease,  and  the  semilunar  ganglion  in- 
filtrated with  similar  fibro-nuclear  growths.  He  believed  that  the 
sympathetic  fibres  were  necessarily  much  involved  in  the  process. 

It  has  been  sought  to  explain  the  occurrence  of  atrophy  of  one 
or  both  of  the  adrenals  by  supposing  that  the  wasting  is  the  ultimate 
stage  of  the  more  commonly  recognized  enlarged  condition.  I  am 
not  prepared  to  accept  this  view.  If  we  regard  the  most  frequent 
lesion  of  the  adrenals  in  Addison's  disease  as  one  of  a  tubercular  na- 
ture, we  are  hardly  warranted  in  expecting  atrophy  as  the  ultimate 
outcome  of  such  a  process  in  any  case.  This  is  not  the  experience  of 
the  dead-house  in  other  examples  of  tubercular  processes.  They  are 
apt  to  leave  readily  recognizable  changes  behind  them,  gross  indeed, 
even  if  obsolescent. 
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Dr.  Saundby,  of  Birmingham,  has  recently  suggested,  as  did  Dr. 
Daclos,  of  Tours,  that  the  general  symptoms  of  Addison's  disease  are 
explicable  on  the  view  that  some  poison  is  generated  in  the  blood, 
possibly  the  result  of  some  imx)erfect  pigmentary  metamorphosis.  At 
the  present  time,  we  can  only  state  that  if  this  be  the  case  we  haye 
no  certain  knowledge  of  such  peccant  material,  and  it  must  remain  for 
future  researches  to  bring  it  to  light. 

The  question  of  any  microbic  elements  capable  of  generating  a 
sx>ecific  poison  must  not  be  left  out  of  consideration,  although  there 
are  no  facts  to  justify  any  opinions  on  the  matter.  The  existence  of 
the  tubercular  bacillus  is  sufficiently  proved  as  the  most  certain  and 
frequent  exciting  cause  of  the  primary  lesion  of  the  adrenals  in  Addi- 
son's disease.  The  remarkable  fact  remains  that  in  cases  of  general 
tuberculosis  these  organs  appear  to  be  little  if  at  all  involved,  and  are 
certainly  not  to  be  reckoned  amongst  the  most  vulnerable  tissues  for 
invasion  by  the  bacilli  of  tubercle. 

The  fact  that  the  symptomatology  of  Addison's  disease  may  vary 
materially  in  different  cases  in  resi)ect  of  nervous  symptoms  and  of 
the  presence  or  absence  of  melasma  has  been  pointed  out,  sugges- 
tively, by  Dr.  Bedford  Fenwick,  and  will  again  be  alluded  to.  He  is 
of  opinion  that  cortical  disease  primarily  and  mainly  involving  the 
adrenal  bodies  entails  melasma,  while  medullary  disease  gives  rise  to 
graver  and  more  prominent  nervous  symptoms.  The  anatomical  and 
physiological  relations  of  the  two  parts  of  these  organs  appear  to 
warrant  this  conception. 

It  is  certain  that,  as  has  been  already  indicated,  acute  cases,  of 
rapidly  fatal  ending,  are  often  devoid  of  pigmentary  symptoms. 

Further  investigations  in  this  direction  appear  to  be  necessary, 
but  we  may  believe  that  this  distinction  is  rather  too  fine,  and  that 
gross  disease  in  the  cortical  portion  will  very  soon  involve  the  medul- 
lary district,  and  vice  versa. 

There  can  be  little  doubt  that  a  large  part  of  the  symptomatology 
of  Addison's  disease  depends  upon  the  morbid  condition  of  the  ab- 
dominal nerve-centres.  Many  well-known  facts  come  in  to  support 
this  belief.  The  occurrence  of  nausea,  gastric  crises,  vomiting,  de- 
pressed circulation,  collapse,  and  sinking  sensations  are  all  consonant 
with  the  idea  that  these  sympathetic  centres  and  nerve-fibres  are 
gravely  involved.  We  have  already  enumerated  their  wide-spread 
connections,  and  shown  how  far-reaching  may  be  the  morbid  radia- 
tions from  them.  We  have  further  noted  the  occurrence  of  pigmen- 
tary changes  in  connection  with  chronic  irritation  of  various  abdomi- 
nal organs  innervated  from  the  same  source,  and  we  have  also  seen 
that  there  is  strong  reason  for  believing  that  the  adrenals  in  particu- 
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lar  have  to  do  with  a  very  special  variety  of  pigmentary  metabolism 
in  the  system.  We  have  also  to  bear  in  mind  not  only  the  proximity 
of  these  great  vital  nerve-centres  to  the  adrenals,  but  the  fact  that 
these  organs  have  an  inordinate  nervous  supply  among  their  inti- 
mate tissues  far  exceeding  that  of  any  other  viscera  in  the  body.  If 
many  of  the  symptoms  are  due  to  what  Dr.  Qoodhart  terms  *^  stran- 
gling of  the  abdominal  sympathetic,"  we  not  seldom  find  causes  at 
work  to  induce  this  both  in  Addison's  disease  and  in  some  other 
morbid  conditions,  such  as  Hodgkin*s  disease,  chronic  inflammation 
of  lymph-glands,  and  scirrhous  cancer,  and  such  examples  have  been 
sometimes  recognized  clinically,  and  determined  after  death. 

Treatment — It  has  to  be  confessed  that  with  increase  in  our  knowl- 
edge both  of  the  nature  and  symptoms  of  this  malady  no  correspond- 
ing improvement  has  been  made  in  resx)ect  of  its  treatment. 

Having  regard  to  the  lowered  vitality  and  impaired  health  which 
form  the  special  features  of  the  disorder,  efforts  have  always  been 
made  to  raise  the  level  of  nutrition,  and  place  the  patient  in  the  most 
favorable  condition  to  attain  the  highest  general  health  possible. 

In  addition  to  this,  the  various  urgent  symptoms  have  been  met 
as  they  arose. 

The  main  line  of  treatmeAt  indicated  by  a  consideration  of  the 
primary  pathological  process  in  the  adrenal  bodies  is  that  proper  for 
tuberculosis  in  any  part  of  the  body.  Hence,  removal  from  urban 
environment  to  pure  country  air  and  wholesome  dwelling-places  is 
imperative.  The  patient  is  little  capable  of  attending  to  his  duties, 
whether  domestic  or  of  a  business  nature.  Asthenia  is  the  key-note 
of  the  malady.  Generous  diet,  containing  all  nutritive  elements  in 
abundance,  is  desirable,  and  some  good  wine  should  be  given.  All 
varieties  of  fresh  meat  and  fish,  also  oysters,  with  well-cooked  vege- 
table food,  fat,  cream  and  milk,  and  farinaceous  food  are  allowable. 

When  gastric  irritability  is  present,  the  diet  must  be  ialtered,  and 
treatment  as  for  nervous  vomiting  be  adopted.  Becumbency  is  nec- 
essary, not  seldom,  both  for  this  symptom  and  for  the  cardiac  debility 
which  is  commonly  associated  with  it.  Milk  and  lime-water,  one  part 
of  the  latter  to  two  parts  of  the  former,  given  in  teaspoonful  doses  at  in- 
tervals of  a  quarter  of  an  hour,  by  the  clock,  will  often  be  borne  by 
very  irritable  stomachs.  Larger  quantities  may  be  rejected.  Whey 
is  useful,  and  kumyss  may  be  available.  No  solid  food  is  permissi- 
ble. Valentin's  beef-essence,  given  with  iced  water  in  small  quanti- 
ties, may  be  borne.  Sometimes  it  is  well  to  cease  feeding  altogether 
by  the  mouth,  and  to  resort  to  rectal  alimentation  by  nutrient  ene- 
mata  or  suppositories.  A  day  or  two  of  complete  rest  to  the  stomach 
may  thus  be  secured,  and  subsequently  simple  food  may  be  naturally 
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retained.  Alcohol  in  some  form  is  generally  necessary,  and  brandy 
with  aerated  water  or  champagne  diluted  with  the  latter  or  with  iced 
water  may  be  well  borne,  and  some  brandy  may  also  be  put  into  the 
nntrient  enemata.  Sinapisms  to  the  epigastrium  are  useful  for  the 
vomiting,  and  various  medicines  are  available  for  this  troublesome 
symptom.  Tartrate  of  sodium  in  effervescence  with  a  few  minims  of 
dilate  hydrocyanic  acid  is  often  serviceable,  or  a  small  pill  containing 
one-fourth  of  a  grain  of  morphine  and  a  minim  of  creasote  may  be 
given.  Hypodermic  injections  of  a  sixth  of  a  grain  of  morphine  with 
one-htmdredth  of  a  grain  of  atropine  may  be  employed. 

Becurrent  paroxysms  of  gastric  irritability  and  of  cardiac  asthenia 
form  part  of  the  history  of  many  cases  of  Addison*s  disease,  and  as 
these  pass  off  under  rest  and  suitable  treatment  the  patient  may  im- 
prove materially  in  aU  resx)ects  for  weeks  or  months.  The  cases  vary 
in  degree  and  in  acuteness,  as  has  been  already  noted. 

It  has  been  prox>osed  to  apply  counter-irritation  to  the  loins  by 
means  of  liniment  of  iodine,  with  a  view  to  treat  the  chronic  inflam- 
matory processes  in  the  adrenals  and  the  adjacent  nervous  plexuses, 
but  not  much  benefit  can  be  exx)ected  from  such  a  course. 

There  is  no  special  indication  for  treatment  derivable  from  the 
theory  that  many  of  the  morbid  conditions  are  due  to  the  circulation 
in  the  system  of  toxines,  produced  by  the  imperfect  pigmentary 
metabolism  which  is  necessitated  by  disease  of  the  adrenals. 

A  new  era  in  therax)eutics  has  certainly  dawned  since  the  discov- 
ery that  the  ravages  of  myxoedema  may  be  checked  and  almost,  if  not 
quite,  abolished  by  supplying  to  the  system  the  material  of  the  thyroid 
body  which  is  cut  off  owing  to  the  morbid  condition  of  the  gland  in 
that  malady,  and  it  has  been  surmised  that  we  may  do  good  in  Addi- 
son's disease  by  grafting  adrenal  tissue  into  some  part  of  the  body, 
or  by  employing  an  extract  from  the  adrenal  bodies  of  the  sheep  in  a 
manner  similar  to  that  practised  in  cases  of  myxoedema. 

By  the  kindness  of  Dr.  George  Oliver,  of  Harrogate,  I  am  per- 
mitted to  refer  to  some  very  important  experiments  which  he  has  re- 
cently made  in  the  Physiological  Laboratory  of  University  College 
(London)  with  Professor  Schafer,  and  which  are  still  unpublished. 
An  extract  of  the  adrenal  bodies,  in  the  form  of  a  tincture,  was  made 
by  Messrs.  Willows,  Francis,  and  Butler,  of  which  one  minim  is 
equal  to  one  grain  of  the  gland,  and  this  was  injected  into  the  veins 
of  dogs. 

A  dose  equivalent  to  three  grains  produced,  first,  a  remarkable 
increase  of  blood-pressure,  double  or  treble  that  recorded  before  the 
injection ;  secondly,  powerful  contraction  of  the  arteries  as  shown  by 
the  pleihismograph  applied  to  the  limbs,  the  oncograph  enclosing 
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the  kidney,  and  the  arteriometer  applied  to  the  bared  femoral  artery 
— this  eflfect,  taking  place  even  though  the  spinal  cord  and  the 
brachial  plexus  were  cut,  was  apparently  of  i)eripheral  origin;  thirdly, 
stimulation  of  the  vagus;  and  fourthly,  stimulation  of  the  cardiac 
muscle. 

Dr.  Oliver  finds  that  the  properties  of  the  extract  are  not  impaired 
by  boiling,  and  they  are  not  due  to  the  proteid  elements  or  to  neu- 
rin  (as  has  been  conjectured),  but  probably  arise  from  the  presence 
of  an  alkaloidal  body.  Alcohol,  whether  absolute  or  rectified  spirit, 
extracts  the  active  principle. 

He  considers  that  this  preparation  may  be  found  of  service  in  Ad- 
dison's disease,  and  also  in  cases  of  exophthalmic  goitre. 

Dr.  Oliver  had  previously  found  that  this  extract  given  by  the 
mouth  in  the  human  subject  contracted  the  calibre  of  the  radial  ar- 
tery (using  his  arteriometer),  and  this  led  him  to  further  experi- 
ments on  dogs,  cats,  and  rabbits  with  uniformly  similar  results. " 
The  active  agept  he  believes  to  be  alkaloidal  in  its  nature,  and,  as  it 
will  not  dialyze,  its  molecule  is  probably  very  large. 

Sir  T.  Grainger  Stewart,  of  Edinburgh,  has  employed  feeding  with 
adrenal  bodies  in  one  case  of  Addison's  disease,  but  without  benefit. 

For  general  tonic  purposes  no  better  remedy  is  known  than  iron, 
and  this  is  best  combined  with  strychnine  and  arsenic. 

The  tincture  of  perchloride  of  iron  in  ten-  or  fifteen-minim  doses, 
with  four  or  five  of  the  liquor  stryehninae  hydrochloratis,  and  three  or 
four  of  the  liquor  arsenici  hydrochloricus,*  given  with  glycerin,  forms 
one  of  the  best  remedies  I  know  of.  Cod-liver  oil  and  extract  of  malt 
are  sometimes  useful,  but  Dr.  Qreenhow  found  glycerin  of  more  value 
in  doses  of  one  or  two  drachms. 

Strong  purgatives  are  to  be  carefully  avoided  at  all  times  in  the 
treatment. 

Over-fatigue  is  especially  to  be  guarded  against. 

For  nausea,  retching,  hiccup,  and  qualms,  I  would  suggest  the 
employment  of  nitro-glycerin,  in  doses  of  one  or  two  minims  of  the 
liquor  tiiuitrinfe,  or  it  may  be  given  in  small  tablets  in  equivalent 
doses  of  yI"u  grain,  repeated  every  three  or  four  hours. 

Prognosis. — We  have  so  far  no  certain  evidence  of  the  complete 
arrest  or  cure  of  any  case  of  this  malady.  Temporary  improvement 
is  all  that  can  be  looked  for.  Some  of  the  chronic  cases  appear  to 
last  for  five  or  six  years.  The  average  age  at  death  is  from  thirty  to 
thirty-five. 

It  is  interesting  to  note  that  Addison's  disease  is  rarely  met  with 

*  Preparations  officinal  in  the  B.  P.,  containing  each  about  one  per  cent,  of  the 
active  agent. 
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in  the  upper  classes  of  society.  Dr.  Greenhow  found  that  nine- 
tenths  of  the  cases  occurred  in  the  laboring  classes.  The  mortality 
is  almost  entirely  distributed  over  the  laborious  period  of  life,  and 
males  suffer  much  more  than  females. 

These  facts  are  held  to  indicate  that  injuries,  strains,  and  falls 
have  more  to  do  with  inducing  the  malady  than  is  commonly  believed, 
and  the  inability  of  the  laboring  classes  to  rest  sufficiently  and  re- 
cover soundly  from  such  injuries  may  be  also  taken  into  considera- 
tion. The  majority  of  cases  in  females  occur  in  hard-working  servants 
and  poor  married  women.  The  following  conclusions  have  been  ar- 
rived at  by  Dr.  Bedford  Fenwick,**  from  an  analysis  of  thirty  cases 
recorded  in  the  Pathological  Society's  Transactions,  London,  from 
1866  to  1880: 

That  cases  without  melasma  usually  die  early,  within  five  months, 
those  with  bronzing  within  two  years  from  the  first  onset  of  symp- 
toms ;  that  bronzing  may  be  due  to  degeneration  of  the  cortical  layer, 
and  the  constitutional  symptoms  to  implication  of  the  medullary  por- 
tion, and  that  if  the  latter  be  mainly  diseased  or  first  involved  the  con- 
stitutional symptoms  may  be  rapidly  developed  and  death  occur  be- 
fore melasma  takes  place;  that  if  bronzing  exists  both  adrenals  are 
almost  invariably  involved,  but  that  in  a  distinct  proportion  of  cases 
without  melasma  only  one  organ,  and  that  generally  the  right,  is 
affected.  We  have  already  discussed  the  conclusions  just  mentioned 
in  resj>ect  of  disease  involving  the  cortex  or  medulla  primarily. 


OTHER  DISEASES  OF  THE  SUPRA.-RENAL  CAPSULE. 

Atrophy. 

Allusion  has  already  been  made  to  this  condition  as  met  with  in 
certain  cases  of  Addison's  disease  where  the  ordinary  symptoms  of 
that  disorder  have  been  present. 

Atrophy  is  not  a  common  morbid  condition.  A  few  instances 
have  been  noted  in  which  one  adrenal  body  was  greatly  atrophied,  and 
the  corresponding  organ  could  not  be  found.  Some  degree  of  wasting 
occurs  as  a  senile  change. 

There  may  be  simple  atrophy,  and  atrophy  as  an  apparent  result 
of  chronic  interstitial  inflammation  akin  to  that  met  with  in  the  kid- 
ney or  liver.  Atrophy  may  be  discovered  after  death  when  no  symp- 
toms during  life  have  pointed  to  such  change.  The  only  recognized 
symptoms  have  been  those  of  Addison's  disease,  as  already  men- 
tioned. Sir  William  Broadbent  has  recorded  a  case  where  the  ad- 
renal was  exceedingly  small,  and  the  kidneys  were  extremely  shrunken 
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and  granular.  The  adrenal  corresponding  to  the  smaller  kidney, 
which  was  only  three-quarters  of  an  inch  in  length,  preserved  its 
form.  The  woman  from  whom  these  organs  were  taken  died  of  urae- 
mia. The  organs  were  presumably  congenitally  small."  One  of  the 
most  remarkable  instances  was  that  recorded  by  Dr.  Wickham  Legg,** 
where,  in  a  case  of  Addison's  disease,  no  right  adrenal  was  found,  and 
extreme  fibrous  degeneration  of  the  left  was  present.  I  was  present 
at  this  autopsy,  and  Mr.  Luther  Holden  assisted  at  it.  The  left  organ 
was  a  mere  shell  or  fibrous  capsule  and  contained  nothing.  Fibrous 
tissue  and  pigmented  fat  were  all  that  could  be  detected  in  the  wall  of 
this  adrenal  body.  Cases  have  also  been  well  described  by  Dr. 
Qoodhart**  and  Dr.  Davy  of  Exeter"  in  which  Addison's  disease  oc- 
curred with  marked  atrophy  of  the  adrenals. 

Hemorrhage  into  the  Adrenals. 

This  is  due  sometimes  to  injury,  and  sometimes  to  an  acute  inflam- 
mation. Convulsive  attacks  may  induce  it,  as  in  a  case  of  a  child  aged 
seven  months  in  which  paroxysms  of  whooping-cough  were  the  appar- 
ent exciting  cause  of  extensive  hemorrhage  into  each  adrenal  body. 
(Specimen  preserved  in  Saint  Bartholomew's  Hospital  Museum.) 
An  appearance  of  hemorrhage  is  sometimes  caused  by  mere  decom- 
position in  the  organs,  the  medulla  breaking  down  into  a  cavity  con- 
taining dark  grumous  fluid.  Apoplexy  of  the  adrenals  has  been  sev- 
eral times  met  with  in  males. 

Amyloid  or  Lardaceous  Degeneration. 

This  may  occur  in  cases  where  this  deposit  is  largely  disseminated. 
I  have  observed  it  in  several  instances  associated  with  renal,  hepatic, 
and  intestinal  lardaceous  changes.  Thus,  it  may  occur  in  phthisis, 
syphilis,  and  in  cases  of  long-standing  suppuration  (depuration  dis- 
ease— Dickinson) .  As  is  now  well  known,  with  the  advance  in  modem 
surgery,  lardaceous  degeneration  is  more  and  more  rarely  met  with 
than  was  formerly  the  case.  The  change  occurs  chiefly  in  the  small 
arteries,  and  is  brought  to  Ught  by  the  application  of  solution  of 
iodine. 

Abscess. 

This  is  occasionally  found,  due  to  septic  infection  from  some  other 
and  i)os8ibly  distant  part  of  the  body.  Caseous  material  may  some- 
times, but  not  frequently,  break  down  into  pus.  In  one  case,  that  of  a 
man,  aged  sixty-seven,  who  died  of  diabetes,  the  adrenal  was  converted 
into  a  globular  mass  three  inches  in  circumference.  The  gland  was 
destroyed  and  the  walls  were  thickened  by  deposit  of  caseous  mate- 
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rial.  The  cavity  was  full  of  sanious  pus.  The  other  adrenal  body 
was  healthy.  There  were  no  symptoms  of  Addison's  disease  daring 
life.     (8x)ecimen  in  Museum  of  St.  Bartholomew's  Hospital.) 

Cysts. 

These  may  be  met  with,  but  are  rare.  A  case  is  described'*  of  a 
man,  aged  sixty-one,  who  died  a  few  days  after  a  severe  injury  to  his 
spine,  and  in  the  left  adrenal  body  a  cyst  the  size  of  a  boy's  marble 
was  found,  having  almost  transparent  parietes,  and  containing  tinted 
serum.  The  remaining  pa,Tt  of  the  organ  was  healthy.  Colloid  mat- 
ter may  be  found  in  adrenal  cysts.  Hydatid  cysts  have  been  met 
with.     No  symptoms  attach  to  these. 

Fatty  Degenebation. 

This  is  not  very  uncommon,  and  appears  to  be  most  frequently 
observed  in  elderly  persons.  No  associated  symptoms  have  been 
noted. 

My  colleague,  Dr.  Kanthack,  Lecturer  on  Pathology  at  St.  Bar- 
tholomew's Hospital,  has  kindly  furnished  me  with  some  of  his  un- 
published researches  into  the  condition  of  the  adrenal  bodies  in  re- 
spect of  the  presence  or  absence  of  fatty  matter,  more  especially  in  the 
cortical  portions.  He  states  that  it  is  affirmed  that  the  cortex  of  the 
adrenal  bodies  in  adults  is  fatty.  Dr.  Kanthack  finds  that  fatty  de- 
generation is  met  with  in  cardiac  diseases,  in  pulmonary  diseases,  and 
in  ansBmia.  At  birth,  it  is  stated  that  no  fat  is  found  in  the  capsules, 
that  gradually  the  cortex  becomes  lighter  and  eventually  yellow, 
owing  to  the  presence  of  fatty  matter.  In  emaciation,  the  fat  is  said 
to  disappear.  Dr.  Kanthack*  finds  that  most  healthy  children  show 
very  little  fat  in  the  capsules.  Newly  bom  kittens  always  show  much 
fat  in  the  liver  and  adrenals,  and  this  condition  lasts  for  three  or  four 
weeks,  even  when  the  animals  are  well-fed.  He  has  not  yet  examined 
young  animals  at  later  dates.  In  starving,  marasmic  infants  (a  few 
months  old)  the  coi-tex  of  the  adrenals  is  very  fatty.  Still-bom,  or 
very  young,  infants  show  hardly  any  fat,  but  these  are  exceptional 
cases.  Starving  of  animals  for  from  thirty-six  to  sixty  hours  causes  a 
marked  appearance  of  fat  in  the  capsules,  or  at  any  rate  of  a  great  in- 
crease in  previously  existing  fat.  In  these  cases  of  starving,  the  fatty 
changes  in  the  adrenal  bodies  are  always  in  advance  of  those  met  with 
in  the  liver,  and  not  seldom  the  latter  organ  is  quite  free  from  fat. 

Acute  and  subacute  poisoning  (bacterial,  snake,  mineral,  e.gr.,  tar- 
tarated  copper)  causes  a  marked  fatty  degeneration  in  the  capsules, 

large  droplets  of  fat  appearing.  

*  Experiments  conducted  with  Mr.  Atlee. 
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Fatigue  (experimental),  e.gr.,  running  an  animal  till  it  drops,  pro- 
duces the  same  changes. 

It  would  appear  that  conditions  and  symptoms  associated  with  fa- 
tigue, asthenia,  or  marasmus  are  accompanied  by  striking  degenera- 
tive changes  in  the  adrenal  bodies,  and  that  these  changes  often  ap- 
pear early,  before  they  occur  in  the  liver  and  kidneys. 

Dr.  Kanthack  believes  that  it  follows  from  Schafer's,  and  Oliver's 
experiments  that  the  adrenal  bodies  contain  a  tonic  substance.  With 
progressive  fatty  degeneration  this  substance  must  cease  to  be  formed, 
and  thus  marantic  symptoms  are  apt  to  arise  in  any  case  in  which 
this  occurs. 

These  interesting  experiments  appears  to  me  to  open  up  some 
very  suggestive  lines  of  thought,  and  to  indicate  that  further  re- 
searches in  the>  same  direction  will  be  likely  to  prove  fruitful. 

Embolism. 

Embolism  of  the  capsular  arteries  has  been  met  with,  and  is  prob- 
ably always  associated  with  embolic  processes  in  other  arterial  tracts 
of  the  body. 

Carcinoma  and  Sarcoma. 

Carcinoma  may  be  primary  in  the  adrenal  bodies,  but  is  more  com- 
monly secondary  to  such  growth  in  neighboring  structures.  In  123 
cases  of  new  growths  (102  carcinoma,  21  sarcoma).  Dr.  Norman 
Moore  found  secondary  growths  in  the  supra-renal  capsules  in  only 
8.  Of  these,  2  occurred  primarily  in  the  lungs  (sarcoma) ,  2  in  the 
heart  (endothelioma),  1  in  the  brain  (sarcoma),  1  in  the  kidney 
(carcinoma),  1  in  the  stomach  (carcinoma),  1  in  the  oesophagus  (carci- 
noma) .  Microscopic  examinations  were  made  in  each  case. "  In  these 
cases  it  is  usual  to  find  new  growths  widely  disseminated  over  the 
viscera.  Eound-celled  sarcoma  appears  to  be  the  commonest  form 
met  with.  Dr.  Pye-Smith  has  recorded  a  case  in  which  primary  sar- 
coma occurred  in  each  adrenal  body  in  a  child.  Direct  extension  of 
malignant  growths  may  be  met  with  where  the  disease  has  spread 
from  the  kidney,  lumbar  glands,  vertebrae,  or  pancreas. 

Addison,  in  his  memoir,  included  four  cases  of  cancer  of  the  ad- 
renals, and  he  believed  at  first  that  any  disease  which  entirely  de- 
stroyed these  bodies  could  produce  the  characteristic  symptoms  of 
the  disorder  he  described.  Dr.  Wilks  proved  that  this  was  not  the 
case,  and  that  cancer  of  the  adrenals  was  incapable  of  producing  true 
Addison's  disease.  There  may  be  a  tumor  of  the  capsules  so  large 
as  to  be  palpable  during  Ufe,  but  this  is  an  extremely  rare  event.  It 
is  very  noteworthy  that  disease  so  completely  destructive  of  these  or- 
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gans  should  fail  to  induce  the  characteristic  symptoms  of  Addison's 
disease.  An  explanation  of  this  fact  is  suggested  by  analogy  with 
cancerous  growths  in  the  liver,  which  often  fail  to  set  uj)  jaundice  and 
other  symptoms,  all  of  which  might  naturally  be  looked  for  in  such 
cases.  The  process  is  often  so  rai)id  and  acute,  and  so  frequently  fails 
to  strangle  the  nervous  structures  adjacent  to  those  organs,  that  there 
is  hardly  time  for  the  induction  of  many  of  the  leading  symptoms 
of  Addison's  disease. 

The  fact  remains  that  in  the  majority  of  cases  of  malignant  dis- 
ease of  the  adrenal  bodies,  the  condition  of  these  organs  is  not  clini- 
cally recognized  and  is  only  discovered  at  the  necropsy.  Other  fea- 
tures of  the  case  are  more  prominent  and  obvious.  Nine  cases  of 
cancer  have,  however,  been  recorded  in  which  bronzing  of  the  skin 
occurred  without  other  specific  symptoms  of  Addison's  disease. 

The  duration  of  these  cases  is  generally  not  more  than  a  year.  In 
one  instance,  an  adult  was  treated  for  dyspepsia  for  two  years,  and 
subsequently  developed  symptoms  like  those  of  phthisis.  He  was 
deeply  jaundiced  and  delirious  during  the  last  two  weeks  of  his  Ufe. 
There  was  found  cancer  of  the  head  of  the  pancreas,  the  lungs  and 
kidneys  were  full  of  cancerous  masses,  and  the  right  adrenal  body 
was  infiltrated  with  carcinoma.  In  not  a  few  of  these  cases,  the  age 
of  the  patient  is  more  advanced  than  that  at  which  Addison's  disease 
is  most  apt  to  occur. 

Tuberculosis. 

This  is  without  doubt  the  most  frequent  and  important  of  all  the 
diseases  affecting  the  adrenal  bodies.  We  have  here  to  deal  with 
that  special  affinity  which  has  so  long  been  surmised  to  exit  between 
Addison's  disease  and  the  scrofulous  diathesis  or  habit  of  body.  No 
morbid  condition  of  the  adrenals  is  so  common  as  this,  and  the  latest 
researches  point,  as  has  been  already  shown,  to  the  fact  that  the  char- 
acteristic lesion  of  Addison's  disease  in  the  adrenal  bodies  is  bacillary 
tuberculosis  in  varying  degrees  and  stages. 

Tuberculosis  occurs  in  three  forms. 

1.  Gray  or  Miliary  Deposits. — The  adrenals  may  be  wholly  de- 
stroyed by  these.  There  may  be  no  tubercular  deposits  elsewhere  in 
the  body,  but  most  commonly  there  are  others  in  the  lungs,  bron- 
chial and  mesenteric  glands.  Melasma  is  usually  associated  together 
with  other  symptoms  of  Addison's  disease. 

2.  Larger  Casea>ting  Masses, — These  may  wholly,  or  almost 
whoUy,  replace  the  natural  tissues  of  the  glands.  Translucent  gray- 
ish material  may  often  be  associated  with  caseous  masses.  In  this 
condition,  there  are  usually  deposits  of  tubercle  in  the  lungs. 
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3.  Calcareous  Concretions. — These  may  be  hard,  almost  homy  in 
consistence,  and  gritty,  grating  on  section.  This  condition  and  the 
preceding  are  in  fact  characteristic  of  chronic  tuberculosis  in  any 
organ,  and  especially  of  pulmonary  tuberculosis.  They  may  be  re- 
garded as  indicating  adrenal  phthisis,  and  tubercle  bacilli  are  almost 
always  to  be  recognized  if  carefully  sought  for.  Adrenal  tuberculosis 
may  be,  and  often  is,  x>]^iiu^]^y>  but  it  is  more  often  secondary  to 
other  deposits. 

While  constituting  the  special  lesion  of  the  adrenals  in  time  Addi- 
son's disease,  it  would  appear  that  caseous  masses  may  be  deposited 
in  the  adrenals  without  the  occurrence  of  the  ordinary  symptoms 
of  that  malady.  Thus  Dr.  Pye-Smith  has  given  me  notes  of  a  recent 
case  of  pulmonary  and  laryngeal  phthisis,  with  alcoholic  cirrhosis  of 
the  liver  and  ascites,  in  which  in  one  adrenal  body  there  was  an  opaque 
caseous  mass  the  size  of  two  peas,  and  in  the  other  body  two  smaller 
similar  masses.  The  natural  tissue  was  pushed  aside,  but  not 
otherwise  affected.  There  was  no  softening  or  contraction,  and  no 
thickening  of  the  surrounding  connective  tissue.  During  life  there 
were  no  symptoms  of  Addison's  disease. 

As  has  been  already  pointed  out,  chronicity  of  the  tubercular  pro- 
cess is  an  important  factor  in  determining  most  of  the  characteristic 
symptoms,  and  the  condition  of  fibrosis  with  entangling  adhesions 
to  adjacent  parts  appears  further  to  be  a  very  constant  requirement 
for  their  due  development  in  any  case. 

Hyperplasia. 

Circumscribed  hyperplasia  of  both  glands  has  been  met  with,  the 
cortex  being  alone  affected."  On  examination  these  growths  were 
found  to  be  well  defined,  and  separated  from  the  rest  of  the  organ  by 
a  fibrous  capsule.  The  cortical  substance  was  overgrown,  and  there 
were  fatty  infiltrations  and  degeneration  of  the  tubal  cells.  The  tubes 
were  enlarged,  the  stroma  thickened,  and  the  capillaries  dilated.  No 
symptoms  during  life  indicated  any  such  changes.  A  case  of 
hyperplastic  tumor  in  a  male  fifty-two  years  of  age  is  recorded  by 
Seitz." 

It  may  fairly  be  affirmed  that  but  little  clinical  interest  attaches 
to  any  but  the  changes  induced  in  the  adrenal  bodies  by  tubercular 
and  malignant  growths  and  by  atrophic  processes.  With  the  ad- 
vance of  knowledge,  which  is  constant,  we  may  not  improbably 
come,  in  due  time,  to  recognize  the  clinical  symptoms  which  are 
specifically  significant  of  many  other  of  the  gross  diseases  of  the 
adrenals,  and  we  may  even  look  forward  to  the  possibility  of  recog- 
nizing some  of  the  functional  abnormalities  of  these  organs. 
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SUPERNUMERART  AdREMAL  BoDIES. 

A  remarkable  instance  in  which  four  adrenal  bodies  were  met  with 
was  lately  recorded  by  Dr.  Newton  Pitt,  of  Guy's  Hospital."  Two 
were  found  in  the  normal  position.  Beneath  the  cax)sale  on  the  an- 
terior surface  of  the  kidneys,  which  were  healthy,  were  two  addi- 
tional glands  whose  structure  was  normal.  They  lay  about  an  inch 
from  the  upper  end  of  the  kidney. 

Supplementary  adrenal  bodies  are  generally  small,  but  large  ones 
have  been  found. 
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DIABETES  MELLITUS, 


INTRODUCTION. 


Definition. — By  the  term  Diabetes  Mellitus  is  understood  a  dis- 
ease characterized  by  an  excretion  of  grax>e  sugar  in  the  urine,  con- 
tinued through  weeks,  months,  or  years,  following  the  ingestion 
of  moderate  amounts  of  carbohydrates,  or  even,  in  certain  cases, 
when  no  carbohydrates  have  been  taken  into  the  system. 

This  definition  calls  for  certain  amplifications : 

a.  The  excretion  of  grape  sugar  (glycosuria)  must  have  continued 
for  a  certain  length  of  time  to  justify  the  nosological  term  "  diabetes 
mellitus,"  for  a  temporary  glycosuria  of  a  few  hours'  or  days'  dura- 
tion may  follow  any  one  of  a  number  of  insults  to  the  organism,  such, 
for  example,  as  that  from  nervous  irritants  or  from  the  introduction 
of  certain  poisons ;  and  such  an  evanescent  excretion  of  sugar  in  the 
urine  affords  no  justification  for  the  diagnosis  of  diabetes  mellitus. 
It  is  often  difficult  to  draw  the  dividing  line  between  this  symptom- 
atic glycosuria  and  true  diabetes  mellitus,  and  in  such  cases  the  dura- 
tion of  the  glycosuria  is  of  weighty  diagnostic  significance. 

b.  In  order  to  justify  the  designation  diabetes  mellitus,  the  excre- 
tion of  sugar  in  the  urine  must  take  place  after  the  ingestion  of  modn 
crate  amounts  of  carbohydrates,  for  a  glycosuria  appearing  after  the 
taking  of  excessive  quantities  of  carbohydrates  is  not  a  pathological 
symptom  (see  below) . 

c.  It  is  better  to  restrict  the  term  diabetes  mellitus  to  those  cases 
in  which  the  sugar  excreted  is  grax)e  sugar.  Isolated  cases,  indeed, 
are  on  record  in  which  other  forms  of  sugar,  especially  fruit  sugar 
(levulose),  have  been  found  in  the  urine,  but  these  instances  are 
so  rare  and  as  yet  so  unexplained  that  we  are  obliged  in  practice  to 
ignore  them. 

d.  The  definition  which  I  have  given  is,  strictly  speaking,  a  very 
superficial  one.  It  seizes  upon  only  one  feature  of  the  morbid  com- 
plex and  ignores  the  other  clinical  symptoms,  the  polyuria,  the  poly- 
dipsia, the  polyphagia,  the  emaciation.  But  the  definition  cannot 
be  justly  criticised  on  this  account,  for  all  these  and  other  clinical 
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symptoms  are  of  secondary  importance,  they  are  in  a  measure  de- 
pendent upon  the  glycosuria,  and  are  often  absent.  A  more  serious 
objection  would  be  that  a  definition  should  not  rest  upon  the  symp- 
toms at  all  but  should  refer  rather  to  the  nature  of  the  disease.  But 
in  the  case  of  diabetes  mellitus  we  are  in  the  difficult  position  that  we 
are  ignorant  of  the  nature  of  the  disease,  and  any  attempt  at  a  more 
exact  definition  would  at  once  involve  a  contradiction  at  one  point  or 
another. 

For  example,  I  am  strongly  inclined  to  define  the  disease  in  the 
following  formula :  By  the  term  dvabetea  mellitus  is  u7ider8tood  a  disease 
in  which  tJie  capacity  of  the  organism  for  burning  up  grape  sugar  is 
morbidly  depressed.  We  shall,  indeed,  see  that  all  the  phenomena  of 
diabetes  may,  without  compulsion,  be  explained  by  this  formula,  yet 
I  hesitate  to  place  the  definition  at  the  head  of  this  treatise  for  the 
reason  that  we  have  as  yet  no  certain  evidence  that  it  exhaustively  ex- 
plains the  condition  actually  present. 

History. 

But  few  words  need  be  said  here  concerning  the  history  of  the 
disease.  Diabetes  was  apparently  known  to  the  oldest  medical 
writers,  for  unmistakable  references  to  the  disease  are  found  in  the 
writings  of  ancient  Indian  physicians  and  also  in  the  works  of  the 
Eoman  Celsus  and  of  the  Greek  Aretaeus  (both  in  the  first  century 
after  Christ).  They  speak  of  an  aflTection  which  is  accompanied  by 
the  passage  {Stapaivetv^  to  pass  through)  of  enormous  amounts  of 
urine,  unquenchable  thirst,  and  emaciation.  From  that  time  the 
disease  was  frequently  treated  of  in  the  writings  of  the  ancients,  but 
no  more  definite  description  of  the  affection  was  given. 

The  discovery  of  sugar  in  the  urine  of  diabetics  was  first  made  in 
the  seventeenth  century  by  Thomas  Willis,  an  Englishman,  and 
rested  upon  the  appreciation  of  a  sweet  taste  in  the  urine.  Another 
Englishman,  M.  Dobson  (1775),  was  the  first  who  actually  obtained 
sugar  from  the  urine.  After  this  characteristic  symptom  became 
generally  known,  many  celebrated  physicians  in  later  periods  ren- 
dered valuable  service  in  their  descriptions  of  the  disease.  Among 
those  most  deserving  of  mention  in  this  connection  I  would  name 
John  KoUo  and  W.  Prout  in  England,  and  Bouchardat  and  Mialhe 
in  France. 

Definite  scientific  investigations  into  the  causes  and  nature  of  the 
disease  were  fijist  begun,  however,  about  the  middle  of  the  present 
century.  They  date  from  the  celebrated  experiments  of  Claude  Ber- 
nard, which  are  well  known  to  every  investigator  under  the  name  of 
sugar-puncture  {piqttre,  Zuckerstich) .     Since  that  time  the  literature 
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of  diabetes  has  grown  to  enormous  dimensions,  and  in  the  study  of 
no  disease  have  more  experiments  upon  man  and  animals  been  made. 
The  names  which  stand  out  most  prominently  in  connection  with  the 
development  of  our  knowledge,  both  theoretical  and  practical,  of  this 
disorder  are  the  following:  Claude  Bernard,  Bouchardat,  Briicke,  Can- 
tani,  Dickinson,  Ebstein,  Frerichs,  F.  A.  Hoffmann,  Kulz,  Lecorche, 
von  Mering,  Minkowski,  Naunyn,  Pavy,  Seegen,  and  C.  von  Voit. 

PHYSIOLOGY     AND     GENESAL     PATHOLOGY     OF 
SUGAJt  EXOBETION. 

I.  The  Carbohydrates  of  Food  and  Their  Absorfhon.* 

In  order  to  gain  a  clear  idea  of  the  ultimate  fate  of  the  carbohy- 
drates in  the  body  we  shall  do  well  to  begin  with  those  of  the  food. 

Starch, — The  most  important  alimentary  carbohydrate  is  starch 
(amylum) .  This  is  a  material  which  is  compounded  of  several  small- 
er carbohydrate  molecules,  and  which  is  for  this  reason  called  poly- 
saccharid.  Starch  cannot  be  absorbed  as  such,  and  must  first  be 
decomx>osedby  a  process  of  fermentation  into  the  easily  soluble  carbo- 
hydrates. This  decomposition  is  a  process  of  division  in  which 
several  smaller  carbohydrate  molecules  (monosaccharids  and  disac- 
charids)  are  formed  from  the  large  carbohydrate  molecule  (polysarC- 
charid).  The  polysaccharid  glycogen  has  to  undergo  a  similar  con- 
version before  it  can  be  absorbed. 

The  ferment  {diastase)  through  the  action  of  which  this  division  is 
accomplished  is  found  more  especially  in  the  buccal  secretions  and  in 
the  pancreatic  juice,  but  it  seems  to  be  entirely  wanting  nowhere  in 
the  body. 

Diastase  gives  rise  to  the  formation  from  starch  of  the  following 
bodies,  some  of  which  are  produced  consecutively,  others  simultane- 
ously, viz.,  soluble  starch  (amidulin),  erythrodextrin,  achroodextrin, 
isomaltose,  and  maltose.  As  these  division-products  of  starch  pass 
into  the  intestinal  wall  and  portal  vein  they  undergo  a  further  change, 
being  almost  entirely  converted  into  grape  sugar  (glycose,  glucose,  or 
dextrose).  Dextrin  and  maltose  meet,  of  course,  the  same  fate  when 
taken  as  such  in  food  or  drink. 

Cane  sugar  (saccharose)  is  a  disaccharid;  it  is  split  up  in  the  ali- 
mentary canal,  through  the  action  of  acids,  ferments,  and  bacteria, 
into  its  two  components,  grax>e  sugar  and  fruit  sugar  Gevulose),  and 
in  this  shai)e  is  absorbed.  It  is  only  when  cane  sugar  has  been  in- 
gested in  very  large  quantity  that  any  of  it  passes  unconverted  into 
the  blood. 
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FruU  sugar  (levulose,  present  in  ripe  fruits  and  in  honey)  is  taken 
into  the  blood  unchanged. 

Milk  sugar  (lactose)  also  passes  unchanged  into  the  blood. 

Cellulose  is  probably  never  absorbed,  although  a  portion  of  it  is 
lost  in  the  intestinal  canal,  it  being  very  easily  fermented  and  changed 
by  the  action  of  the  bacteria  into  methan,  carbonic  acid,  acetic  acid, 
and  butyric  acid. 

From  the  intestinal  wall  the  carbohydrate  stream  flows  through 
the  portal  vein  to  the  liver.  According  to  the  nature  of  the  food  in- 
gested various  forms  of  carbohydrates  take  part  in  this  procession — 
glucose,  levulose,  lactose,  saccharose,  and  traces  of  dextrin  and  mal- 
tose. It  is  furthermore  evident  that  the  richness  of  the  portal  blood 
in  carbohydrates  must  be  very  variable.  While  in  fasting  or  flesh- 
and-fat-fed  dogs  the  percentage  of  carbohydrates  in  the  blood  of  the 
portal  vein  is  from  0.10  to  0.15,  von  Mering  found  it  increased  to  0.4 
and  more  after  feeding  the  animals  with  carbohydrates. 

n.  The  Formation  op  Glycogen  from  Carbohydrates." 

What  now  further  happens  with  the  carbohydrates?  The  work 
of  Claude  Bernard  furnishes  an  answer  to  this  question.  His  in- 
vestigations have  been  frequently  repeated  and  in  the  main  confirmed. 
We  are  indebted  to  E.  Kiilz  and  C.  von  Voit,  however,  for  some 
amplifications  of  his  teachings. 

As  long  as  the  quantity  of  carbohydrates  passing  from  the  intestine 
to  the  liver  remains  moderate,  it  is  a  matter  of  no  importance  as  re- 
gards their  further  destiny  under  what  form  they  enter  the  liver ;  the 
result  is  the  same  whether  it  be  grape  sugar,  fruit  sugar,  milk  sugar, 
or  other  kinds,  that  the  portal  blood  conveys  from  the  intestine  to 
the  liver.  The  liver  takes  hold  of  the  carbohydrate  and  converts  it 
into  glycogen,  which  is  deposited  in  the  hepatic  cells  in  the  form  of 
flakes,  and  probably  in  loose  combination  with  albumin  (glycogen- 
fattening  of  the  liver) . 

The  liver  is  a  reservoir  for  carbohydrates,  and  is  so  capacious 
that  it  may  contain  as  much  as  14  per  cent,  of  its  own  weight  of 
glycogen. 

The  existence  of  this  storage-place  permits  of  a  regulation  of  the 
amount  of  sugar  contained  in  the  blood  of  the  hepatic  veins  and  of 
the  arteries.  An  examination  for  sugar  of  the  blood  of  the  hepatic 
veins  and  of  the  arteries  in  the  most  various  parts  of  the  body  has 
been  repeatedly  made  in  healthy  animals  (and  also  in  healthy  men) 
after  the  ingestion  of  carbohydrates  and  of  albumin,  and  when  fasting, 
and  the  proportion  has  always  been  found  to  be  constant  or  to  vary 
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between  very  narrow  limits,  viz.,  from 0.12  to  0.18  percent.  The  in- 
terposition of  this  glycogen  reservoir  also  acts  in  such  a  way  that  the 
outflow  remains  the  same,  whatever  fluctuations  there  may  be  in  the 
inflow,  and  that  there  is  constantly  circulating  in  the  arterial  blood 
a  saccharine  solution  of  a  concentration  best  adapted  to  favor  the 
normal  course  of  all  the  functions.  We  may  say,  in  short,  that  the 
liver  watches  over  and  r^^ulates  the  prox>ortion  of  sugar  contained  in 
the  blood  leaving  it. 

We  have  now  several  times  spoken  of  the  x>eroentage  of  sugar  in 
the  blood  of  the  hepatic  veins  and  of  the  arteries.  What  kind  of 
sugar  is  it?  It  has  been  clearly  proven  that  we  have  here  to  deal 
with  grape  sugar.  Of  other  carbohydrates  glycogen  alone  enters  into 
consideration,  but  this  is  met  with  only  in  almost  infinitesimal  quan- 
tities. The  maximum  percentage  found  by  Huppert  (in  the  dog)  was 
only  0.0026. 

Glycogen  is  found,  however,  in  other  organs  than  the  liver,  espe- 
cially in  the  muscles.  The  quantity  contained  in  the  lattet  varies, 
being  greater  after  the  ingestion  of  large  amounts  of  carbohydrates 
and  after  a  long  x>eriod  of  rest,  than  after  abstinence  from  food  and 
after  exhausting  labor.  It  has  been  found  that  in  general  the 
amounts  of  glycogen  contained  in  the  liver  and  in  the  muscles  in- 
crease and  decrease  along  parallel  lines,  that  as  a  rule  the  total  quan- 
tity of  glycogen  in  the  liver  is  about  equal  to  that  contained  in  all  the 
muscles  of  the  body,  and  finally  that,  in  the  case  of  glycogen  impov- 
erishment of  the  body  (see  below),  the  muscles  are  more  tenacious  of 
their  store  of  glycogen  than  is  the  liver.  The  muscles  are  therefore 
likewise  a  glycogen  depot. 

How  does  the  glycogen  reach  the  muscles?  It  would  appear  that 
the  latter  elaborate  their  own  store  of  glycogen  from  grape  sugar. 
This  grax)e  sugar  is  always  at  hand  for  the  use  of  the  muscles,  for 
the  liver  looks  out  for  the  maintenance  of  a  certain  percentage  of 
grape  sugar  in  the  blood.  The  liver  does  this  while  giving  up  its 
glycogen.  It  excretes  at  the  most  only  traces  of  this  substance  un- 
changed, the  greater  part  of  it  being  first  converted  into  gra,^  sugar. 
Thus  we  see  that  the  liver  is  more  than  a  simple  carbohydrate  reser- 
voir, it  is  also  endowed  with  recoining  powers.  It  collects  the  super- 
fluous carbohydrates  from  the  portal  vein,  fixes  them  in  a  form  which 
is  not  readily  diffusible  but  which  is  well  adapted  for  fixation  in  the 
cells  (glycogen),  and  gives  them  up  again  in  a  soluble  form  which  is 
well  suited  for  transx>ortation  and  for  conversion  in  the  tissue  cells 
(grape  si^ar). 

But  the  subject  of  carbohydrate,  and  particularly  of  glycogen, 
formation  in  the  body  is  not  yet  exhausted. 
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m.  The  Formation  of  Glycogen  from  Albumin.* 

It  is  an  established  fact  that  glycogen  may  be  produced  from 
the  albuminates,  for  it  has  been  found  tiisA,  in  animals  which  have 
through  certain  processes  (see  below)  been  made  glycogen-free,  a  new 
formation  of  glycogen  takes  place  when  they  are  fed  exclusively  upon 
albuminoids.  Many  other  facts  also,  not  the  least  of  which  are  those 
gleaned  in  a  study  of  diabetes  mellitus  in  man  and  of  experimental 
diabetes  in  animals,  bear  testimony  to  the  same  effect.  We  are 
driven,  through  investigations  made  up  to  the  present,  to  the  con- 
clusion that  a  part  of  the  non-nitrogenous  atom-groups  of  the  large 
albumin  molecule  is  always  first  converted  into  carbohydrate  or  car- 
bohydrate-like combinations  before  it  is  further  burned  up  into  CO, 
and  H,0.  In  this  maimer  there  is  formed  at  least  45  grams  of  car- 
bohydrate out  of  every  100  grams  of  albumin  decomposed  in  the 
body  (Minkowski). 

In  wiiat  part  of  the  body  this  formation  of  carbohydrate  from 
albumin  takes  place  is  not  clear.  Many  facts  point  to  the  liver,  many 
others  again  sx)eak  in  favor  of  the  facultative  participation  of  the 
muscles  in  this  process. 

Possibly,  as  we  shall  see  later,  the  question  of  carbohydrate  for- 
mation (glycogenesis)  is  not  yet  exhausted. 

rV.  Fate  of  the  Carbodydrates  in  Ordinary  Nutrition. 

The  facts  which  we  have  thus  far  adduced  enable  us  to  give  a 
superficial  sketch  of  the  final  disposition  of  the  carbohydrates. 

Under  ordinary  conditions  of  nutrition  carbohydrate  is  always 
at  command,  the  supply  being  drawn  partly  from  the  carbohydrates 
ingested  and  partly  from  the  proteids  of  the  food.  On  the  other 
hand  the  carbohydrates  are  always  in  demand;  the  cells  of  the  organ- 
ism, especially  the  muscle  cells,  consume  them,  furnishing  by  their 
combustion  force  and  heat.  The  interposition  of  reservoirs  in  the 
liver  and  muscles  renders  possible  a  finely  ordered  regulative  action, 
as  a  result  of  which  the  proportion  of  grape  sugar  in  the  nutrient 
fluid  (the  blood)  remains  constant  notwithstanding  the  fluctuating 
supply.  A  further  very  effective  arrangement  is  that  the  gra,^ 
sugar,  so  long  as  it  circulates  in  physiological  amounts  in  the  blood, 
nowhere  i)a8ses  out  with  the  secretions,  more  particularly  with  the 
renal  secretion,  except  in  the  merest  traces.  Were  it  otherwise,  a 
nutrient  material  of  the  greatest  value  would  be  wasted. 

A  deviation  from  these  relations  existing  under  normal  conditions 
of  nutrition  may  occur  in  one  of  two  directions:   1.  The  supply  of 
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carbohydrate    is   insufficient;    2.   The  supply    of  carbohydrate  is 
greater  than  is  required. 

V.  Fate  of  the  Carbohydrates  when  the  Supply  is  Insufficient 
(Glycogen  Shortage;  Sugar  Formation  from  Fat). 

When  the  unequal  conditions  of  a  small  supply  and  large  demand 
of  carbohydrate  continue  for  a  short  time  only,  a  few  hours  or  days, 
the  reserve  store  of  glycogen  is  drawn  upon.  This,  together  with 
what  ia  newly  formed  from  albumin,  suffices  at  first  to  meet  the  need 
of  the  muscles  and  sugar-consuming  cells,  but  the  supply  is  finally 
exhausted  if  such  a  drain  on  the  capital  continues.  Consequently  we 
find  only  traces  of  glycogen  in  the  liver  and  muscle-cells  of  animals ' 
who  have  been  for  a  considerable  time  underfed  or  altogether  de- 
prived of  food  and  possibly  doing  much  muscular  work  at  the 
same  time ;  but  if  we  examine  the  arterial  blood  of  such  animals  we 
find  the  usual  proportion  of  grape  sugar  (0.12  to  0.18  x)er  cent.),  just 
as  we  should  if  they  were  fully  nourished.  The  conclusion  must  be 
that  the  organism  does  not  suspend  the  production  of  sugar,  despite 
the  deficient  nutrition;  neither  is  the  consumption  of  sugar  inter- 
rupted, for  whenever  any  labor  is  performed  sugar  is  oxidized  in  the 
muscles.  It  is  true  that  a  muscle  can  exercise  its  functions  of  work 
and  heat  production  by  means  of  the  consumption  of  albumin,  but  a 
simple  calculation  will  show  that  the  amount  of  albumin  consumed 
under  such  circumstances  is  far  from  sufficient  to  cover  all  the 
work  performed  by  the  muscular  system.  If  we  take  into  calculation 
all  the  metabolism  and  force  conversion  in  the  body  of  men  or  ani- 
mals who  are  doing  hard  work,  in  spite  of  a  deficient  ingestion  of 
carbohydrates  or  of  a  generally  insufficient  diet,  we  shall  constantly 
arrive  at  the  same  result,  viz.,  that  there  must  be  consumed  in  their 
muscles  a  certain  quantity  of  non-nitrogenous  substances  which  can 
come  neither  from  the  reserve  supply  of  glycogen  nor  from  the  disin- 
tegrated albuminoids,  since  these  two  sources  together  are  insuffi- 
cient to  cover  the  force  conversion.  The  only  substance  which  can 
meet  this  deficit  is  fat.  Notwithstanding  the  great  number  of  in- 
vestigations directed  to  this  end  we  do  not  know  at  all  whether  the 
muscle  is  able  itself  to  seize  upon  the  fat  molecule;  but,  on  the  other 
hand,  we  do  know  that  during  strong  muscular  action  much  fat  is  con- 
sumed in  the  body,  a  part  of  this  fat  being  derived  from  the  food  and 
a  part  coming  from  the  adipose  tissue  of  the  organism.  We  must, 
therefore,  conclude  that  the  fat,  before  it  reaches  the  muscle,  is  con- 
verted into  a  form  adapted  to  the  purpose  which  it  is  to  serve.  That 
this  form  is  sugar  is  shown  by  the  constancy  of  the  blood  sugar. 
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We  may  also  afiSrm  with  considerable  certainty  that  the  liver  is  the 
place  where  the  fat  is  converted  into  sugar,  when  need  therefor 
arises,  that  is  to  say,  in  cases  in  which  neither  the  carbohydrates  nor 
the  albuminates  su£Bice  to  maintain  the  proportion  of  sugar  in  the 
outflowing  blood  at  the  normal  height. 

I  regard  the  facultative  formation  of  grape  sugar  from  fat  as  an 
absolutely  certain  fact;  I  denominate  the  process  "facultative"  be- 
cause it  appears  to  take  place  only  when  the  supply  of  carbohydrates 
is  insufficient  for  the  needs  of  the  organism. 

VI.  Fate  of  the  Cabbohydrates  when  They  abe  Ingested  in  Excess. 

1.  Glycogen  Storage, — The  second  contingency  which  we  have  now 
to  consider  is  encountered  when  there  is  an  excessive  8ui)ply  of  car- 
bohydrates. When  the  excess  is  but  moderate  and  of  short  duration, 
there  occui's,  as  we  have  shown  above,  a  filling  of  the  glycogen  re- 
servoirs in  the  liver  and  muscles.  But  the  capacity  of  these  reser- 
voirs is  limited.  It  is  estimated  that  about  300  grams  of  glycogen 
may  be  stored  up  in  the  human  organism.  Consequently,  if  the  car- 
bohydrates continue  to  be  ingested  in  large  quantity,  and  if,  at  the 
same  time,  by  reason  of  a  sedentary  habit,  but  a  small  amount  of 
carbohydrates  is  consumed  in  the  muscles,  the  capacity  of  the  stor- 
age depots  in  the  body  is  soon  overtaxed.  What  now  happens  de- 
pends upon  circumstances,  whether,  namely,  there  is  a  sudden  flood- 
ing of  the  body  with  carbohydrates,  as,  for  example,  when  there  is 
single  excessive  ingestion  of  sugar,  or  whether  there  is  a  more  mod- 
erate over-ingestion  of  carbohydrates  continued  for  a  series  of  days  or 
weeks. 

2.  Conversion  of  Carbohydrates  into  Fat — The  last-mentioned  case 
is  by  far  the  most  frequent.  The  problem  thus  presented  to  the 
organism  is  how  to  dispose  of  the  superfluous  material.  It  solves 
this  problem  by  converting  the  excess  of  carbohydrates,  for  which 
there  is  no  more  room  in  the  glycogen  depots,  into  fat,  and  then  stor- 
ing this  in  the  capacious  fat  reservoirs  in  the  subcutaneous  connective 
tissue  and  other  parts  of  the  body. 

3.  Alimentary  Glycosuria,* — The  process  of  conversion  of  carbo- 
hydrates into  fat  requires  a  certain  time,  and  so  it  may  happen  that 
by  repeated  accessions  so  much  carbohydrate  is  taken  up  into  the 
circulation  from  the  intestinal  canal  that  neither  the  consumption  in 
the  muscles,  the  storage  in  the  liver  and  muscles,  nor  the  conversion 
into  fat  is  sufficient  to  dispose  of  the  on-pressing  stream. 

The  blood  thus  naturally  becomes  abnormally  charged  with  carbo- 
hydrates, a  condition  of  hyperglycsBmia  resulting.     We  have  already 
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seen  that  when  the  percentage  of  sugar  in  the  blood  is  normal,  neither 
the  kidneys  nor  any  other  of  the  glands  excrete  more  than  mere 
traces  of  sugar.  The  condition  is  otherwise  in  the  case  of  hypergly- 
caamia;  as  soon  as  the  percentage  of  sugar  in  the  arterial -blood  ex- 
ceeds 0.2,  the  renal  filter  becomes  inadequate  and  glycosuria  results. 
When  I  mention  about  0.2  per  cent,  as  the  limit  beyond  which  gly- 
cosuria arises,  I  do  so  with  a  certain  reservation.  The  limit  for  man 
is,  indeed,  not  exactly  defined  and  may  be  subject  to  certain  fluctua- 
tions. The  fact  that  the  quantitative  estimation  of  sugar  in  the  blood 
is  exceedingly  diflScult  interferes  with  the  more  exact  determination 
of  this  limit.  Most  of  the  estimates  that  we  have  date  from  an  ear- 
her  period  when  this  difficulty  was  not  sufficiently  appreciated.  The 
variety  of  glycosuria  which  is  produced  in  the  manner  just  described 
is  called  alimentary  glycosuria.  It  is  a  purely  physiological  process  and 
has  nothing  whatever  to  do  with  the  disease  called  diabetes  mellitus. 
It  is  very  important  that  the  physician  should  have  an  exact  under- 
standing of  the  mode  of  origin  and  significance  of  alimentary  glyco- 
suria, for  the  diabetic  and  alimentary  forms  of  glycosuria  are  often 
confounded.  We  may,  therefore,  briefly  set  forth  here  the  most  im- 
portant pra.ctical  x>oints  relating  to  the  physiological  and  alimentary 
excretion  of  sugar : 

(a)  Traces  of  sugar  (1  to  2  decigrams  to  the  litre)  are,  indeed, 
present  in  the  urine  under  ordinary  conditions  of  nutrition,  but  as 
none  of  the  usual  sugar  tests  gives  any  indication  of  this  small  percen- 
tage, healthy  urine  must  be  regarded  practically  as  sugar  free. 

(6)  Sugar  is  present  in  the  urine  after  the  ingestion  of  yarious 
saccharine  substances,  provided  they  have  been  taken  in  considerable 
amount  within  a  brief  period. 

(c)  The  sugar  api)earing  in  the  urine  under  these  circumstances 
is  always  of  the  same  kind  as  that  ingested  in  excess ;  if  it  be  glucose, 
for  example,  we  have  glycosuria,  lactose — ^lactosuria,  levulose — ^levu- 
losuria,  saccharose — ^saccharosuria. 

{d)  The  assimilation  limit,  that  is  to  say,  the  limit  up  to  which 
the  in-take  of  sugar  must  be  raised  in  order  that  the  urine  may  be- 
come saccharine,  varies  according  to  the  different  kinds  of  sugar. 
Sugar  appears  in  the  urine  after  a  simple  ingestion  of : 

Milk  sugar,  more  than  120        grains 
Cane     «  "       "      150-200    ** 

Fruit    "  "       **      200 

Grape   **  **       "      200-350    " 

The  figures  given  refer  to  the  amounts  taken  when  the  individual 
is  fasting;  when  the  stomach  contains  food  the  assimilation  limit  is 
higher.     It  is  to  be  understood  that  these  figures  are  only  approxi- 
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mate,  for  there  are  considerable  variations  in  the  assimilation  limits 
in  different  individuals. 

(e)  A  positive  reaction  to  the  sugar  test  appears  ordinarily  in 
from  three-quarters  of  an  hour  to  an  hour  after  the  ingestion  of  a 
single  large  dose,  and  continues  for  from  one  to  three  hours.  The 
total  amount  excreted  equals,  in  the  case  of  cane  sugar  about  2.8  per 
cent,  of  the  amount  taken,  of  grape  sugar  1  per  cent.,  and  of  milk 
sugar  0.8  per  cent. 

(/)  The  assimilation  limit  for  starch  is  unattainable,  that  is  to 
say,  starch  may  be  taken  in  any  amount  without  resulting  in  an  ex- 
cretion of  carbohydrates  in  the  urine.  Evidently  in  this  case  diges- 
tion and  absorption  consume  so  much  time  that  a  sudden  flooding  of 
the  blood  with  carbohydrates  cannot  take  place.  This  is  a  fact  of 
much  importance,  for  it  signifies  that  those  who  excrete  sugar  after 
the  ingestion  of  starch  have  a  morbidly  depressed  assimilation  limit, 
and  the  existence  of  diabetes  mellitus  is  to  be  strongly  suspected. 

4.  Puerperal  Lactoauria,^ — ^In  the  same  line  with  alimentary  gly- 
cosuria is  to  be  placed  puerperal  lactosuria.  This  condition  was  dis- 
covered by  Blot  in  1850,  and  later  (1877)  F.  Hof meister  and  Kalten- 
bach  showed  that  the  excreted  substance  was  milk  sugar.  Since  that 
time  the  term  puerperal  glycosuria  has  been  abandoned,  puerperal 
lactosuria  being  employed  in  its  stead.  The  theory  was  at  once  ad- 
vanced that  this  lactosuria  owed  its  origin  to  a  process  of  resorption 
in  the  mammary  glands,  the  milk  sugar  formed  in  the  breasts  being 
taken  up  with  the  milk  by  the  blood  and  excreted  unchanged  by  the 
kidneys..  Further  investigations  have  shown  that  the  affection  is 
encountered  when  there  is  an  interruption  to  the  withdrawal  of  milk, 
as  when,  because  of  excoriation  of  the  nipple,  a  nursing  woman  has  to 
refuse  the  breast  to  the  child,  or  when  the  infant  cannot  nurse  prop- 
erly. When,  despite  an  abundant  withdrawal  of  milk,  lactosuria  is 
present,  the  fault  lies  in  a  hypersecretion;  the  affection  is  observed 
occasionally  in  women  who  secrete  such  an  abundance  of  milk  that 
they  could  easily  nurse  two  children  instead  of  one.  The  sugar  gen- 
erally appears  in  the  urine  at  the  time  when  a  more  profuse  secretion 
of  milk  begins,  that  is,  on  the  second,  third,  or  fourth  day  of  lacta- 
tion, and  disappears  gradually  as  the  child  increases  the  size  of  its 
meals. 

So  far  for  known  facts.  That  a  gland  secretion  in  excess  of  the 
needs  of  the  organism  may  be  taken  up  into  the  circulation  and,  in 
part  at  least,  excreted  in  the  urine,  is  not  without  analogy  in  the 
organism.  I  may  recall,  as  an  example,  the  fact  that,  in  an  individ- 
ual who  is  fasting  and,  in  consequence  of  insuflScient  stimulation  of 
the  peripheral  nerves,  secreting  but  little  saliva,  a  very  appreciable 
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quantity  of  the  saUvary  ferment  (ptyalin)  is  resorbed  and  passes  out 
in  the  urine.  The  same  is  true  of  the  waste  products  of  metabolism 
when,  in  consequence  of  obstruction  to  their  outflow,  they  are  thrown 
back  into  the  circulation  (bile  pigments  and  biliary  acids).  The 
latter  are  excrementitious  substances  and  must  be  removed  from  the 
organism  under  i)enalty  of  producing  toxic  symptoms.  In  the  case 
of  milk  sugar  the  question  is  diflFerent.  We  have  here  to  do  with  a 
substance  which  is  in  an  eminent  degree  a  physiological  nutrient  ma- 
terial, a  substance  which  is  taken  in  "  milk-cures"  to  the  amount  of 
100  to  150  grams  a  day,  and  which  can  be  ingested  by  most  healthy 
individuals  in  single  doses  of  100  grams  and  be  rapidly  absorbed 
without  a  trace  escaping  decomposition  and  appearing  in  the 
urine.  Why  then  should  a  nursing  woman  excrete  in  the  urine  the 
certainly  very  small  amount  of  sugar  which  she  has  elaborated  in  her 
own  mammary  glands  and  which  has  been  thence  taken  up  into  the 
blood?  A  number  of  researches  which  I  have  made  with  a  view 
to  a  solution  of  this  problem  have  led  me  to  the  hyx>othesis  that,  in 
the  puerperal  state,  the  capacity  of  the  tissues  for  breaking  up  milk 
sugar  is  diminished.  We  have  here  an  instance  of  adaptation  to  an 
end,  in  that  the  cells  of  the  mother  refuse  a  material  which  is  pre- 
eminently suited  to  the  nutritive  wants  of  the  nursling. 

Vn.  The  Hepatogenous  Forms  of  Glycosuria. 

Long  before  any  serious  study  of  transitory  alimentary  glycosuria 
in  healthy  individuals  was  undertaken,  attention  was  directed  to  the 
question  whether  certain  diseases  might  not  depress  the  assimilation 
hmits  for  sugar.     The  following  points  enter  into  consideration  here : 

We  know  that  healthy  individuals  do  not  acquire  glycosuria  after 
the  ingestion  of  carbohydrates  for  the  reason  that  the  glycogen  reser- 
voirs are  sufficient  to  dispose  of  all  the  sugar.  How  is  it,  then,  when 
these  natural  carbohydrate  storage-places  become  changed  through 
disease,  as  in  functional  and  organic  disturbances  of  the  liver,  of  the 
muscles,  or  of  the  nervous  system  which  exercises  a  controlling  in- 
fluence upon  the  latter?  Are  the  organs  still  in  condition  to  fix  the 
glycogen  and  to  prevent  a  flooding  of  the  blood  with  carbohydrates? 

1.  Experimental  Forms  (Following  Puncture  of  the  Floor  of  the 
Fourth  Ventricle,  Nerve  Injuries,  Poisoning,  etc.). — In  order  to  reach 
a  just  appreciation  of  the  results  of  clinical  investigations,  it  is  neces- 
sary to  recall  the  facts  which  have  been  brought  to  light  through  ex- 
perimental researches.  All  these  experiments  have  originated  in  the 
celebrated  piqUre  of  Claude  Bernard.  This  ingenious  investigator 
demonstrated  the  fact  that  a  glycosuria  of  several  hours'  duration 
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could  be  produced  in  animals  by  a  puncture  at  the  extremity  of  the 
calamus  scriptorius  in  the  fourth  ventricle.  After  this  temporary  gly- 
cosuria had  passed  away  the  liver  was  found  to  contain  no  glycogen. 

No  glycosuria  follows  the  puncture  if  the  liver  has  been  previously 
deprived  of  all  or  most  of  its  glycogen.  This  abstraction  bf  glycogen 
is  effected  by  an  enforced  fast  of  considerable  duration,  chasing  the 
animal  about,  inducing  a  pyrexic  condition,  ligation  of  the  ductus 
choledochus,  or  other  means. 

The  interpretation  of  the  experiments,  to  which  there  has  been 
scarcely  any  serious  objection,  is  that  from  the  irritated  spot  in  the 
central  nervous  system  a  centrifugal  stimulus  is  transmitted  to  the 
liver,  and  this  stimulus  causes  the  organ  to  discharge  its  store  of  gly- 
cogen. It  is  believed  by  many  that  the  i)rimary  stimulus  is  trans- 
mitted through  the  vasomotor  neiTes ;  others  prefer  to  regard  it  as  a 
direct  action  of  the  nervous  irritation  upon  the  hepatic  cells.  This 
is  a  point  of  secondary  importance,  however  interesting  theoretically. 
2%e  main  fact  is  the  sudden  discharge  of  glycogen  from  the  liver.  The 
carbohydrate  leaves  the  cells  under  the  form  of  grax)e  sugar;  hyper- 
glycaemia  results,  and  from  this  arises  the  glycosuria.  We  can  now 
understand  why  the  piqUre  produces  no  results  in  animals  whose 
organism  is  poor  in  glycogen,  and  also  why  the  glycosuria,  when  it 
occurs,  is  of  short  duration,  only  as  long,  namely,  as  the  supply, 
whether  abundant  or  scanty,  of  glycogen  contained  in  the  liver 
holds  out,  and  until  the  excess  of  sugar  thrown  out  into  the  blood  is 
eliminated  or  consumed. 

After  Claude  Bernard's  experiments  investigation  was  zealously 
turned  in  this  direction,  and  in  the  course  of  time  many  other  influ- 
ences have  been  discovered  which  are  effective  in  the  production  of 
temporary  glycosuria.  Among  these  the  following  may  be  men- 
tioned :  destruction  of  the  superior  and  inferior  sympathetic  ganglia 
in  the  neck,  of  the  first  thoracic  ganglion,  of  the  abdominal  ganglia, 
and  of  other  sympathetic  nerves ;  painful  stimulation  of  the  periphe- 
ral nerves ;  psychic  disturbances ;  lesions  of  various  portions  of  the 
cerebrum,  mid-brain,  and  cerebellum.  It  seems  to  be  possible,  in- 
deed, to  produce  glycosuria  by  a  sudden,  strong,  paralyzing  or  excit- 
ing injury  of  any  part  of  the  nervous  system.  Nevertheless  no  abso- 
lute dependence  can  be  placed  upon  the  results  of  experiments  either 
in  man  or  in  animals.  Glycosuria  is  obtained  in  certain  exi)eriment8 
on  animals  and  is  observed  after  certain  acute  traumata  in  man  (for 
example,  after  apoplexy),  while  in  other  cases,  in  conditions  appar- 
ently exactly  similar,  this  result  does  not  follow.  A  stimulus  applied 
to  the  place  designated  by  Claude  Bernard  is  alone  to  be  absolutely 
relied  upon  to  produce  the  expected  result. 
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Next  after  these  gross  mechanical  lesions  of  the  nerves  are  certain 
poisons  to  be  named  as  productive  of  glycosuria;  these  are  carbonic 
oxide,  carbon  disulphide,  curare,  morphine,  strychnine,  nitrobenzol, 
nitrite  of  amyl,  and  others.  Asphyxiation,  profuse  hemorrhage,  and 
intravenous  injections  of  dilute  salt  solutions  are  frequently  pro- 
ductive of  the  same  result. 

Whenever  imder  such  and  similar  conditions  glycosuria  is  pro- 
duced, an  abundant  supply  of  glycogen  must  be  presumed  to  be  pres- 
ent in  the  liver;  in  badly  nourished,  glycogen-poor  individuals  this 
result  is  not  observed.  In  any  case  the  duration  of  the  glycosuria  is 
measured  by  hours  only. 

There  can  hardly  be  any  doubt  that  all  the  above-named  injuries, 
and  others  similar  to  them,  act  in  the  main  in  the  same  way  as  the 
puncture  at  the  floor  of  the  fourth  ventricle,  viz.,  they  lead  to  a  dis- 
charge from  its  reservoir  of  the  previously  formed  glycogen,  either 
by  a  direct  influence  ux)on  the  liver  itself  or  indirectly  through  the 
intervention  of  the  nervous  system.  Since  the  liver  enters  esx>ecially 
into  consideration  here,  I  have  called  all  these  forms  of  glycosuria 
"  hex)atogenous. " 

2.  Clinical  Forms  (Alimentary  Glycosuria  complicating  other  Dis- 
eases).*— ^Possibly  some  of  these  experiments  may  have  a  bearing 
also  ui)on  true  diabetes  mellitus  in  man,  but  that  is  a  point  that  cannot 
be  considered  here.  We  have  primarily  to  determine  how  far  these 
facts  throw  light  upon  glycosuria  occurring  in  the  course  of  other 
diseases,  a  condition  to  be  clearly  differentiated  from  true  diabetes. 
The  facts  teach  us  that,  under  certain  conditions,  the  glycogen  reser- 
voirs become,  as  it  were,  too  narrow  to  hold  large  amounts  of  this  sub- 
stance. Does  this  storage  insufficiency  play  any  clinical  role?  In 
studying  this  question  the  attention  of  clinicians  will  be  directed  espe- 
cially to  diseases  of  the  nerves,  muscles,  and  Uver,  disturbances  of  the 
circulation  (passive  congestion  of  the  Uver),  and  poisoning.  Indeed, 
we  are  already  in  possession  of  a  series  of  facts  in  human  pathology 
which  are  so  closely  related  to  the  results  of  animal  experimentation 
that  we  can  scarcely  doubt  that  we  have  to  do  with  identical  processes. 

In  this  category  belong  the  rare  transitory  glycosurias  following 
concussion  of  the  brain  (A.  Fischer),  cerebral  apoplexy  (Ollivier, 
von  Frerichs,  Schutz,  Loeb,  and  others,  and  three  personal  observa- 
tions of  the  author),  severe  neuralgia,  and  disturbance  of  the  mental 
balance.  In  these  cases  the  glycosuria  lasts  usually  a  few  hours  only, 
or  at  most  a  few  days.  It  is  nevertheless  in  just  these  cases  that  it 
is  difficult  to  draw  the  line  between  transitory  glycosuria  and  dia- 
betes mellitus,  for,  in  the  first  place,  many  of  these  acute  neuroge- 
nous forms  of  glycosuria  pass  over  into  chronic  diabetes  (Frerichs), 
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and  secondly,  many  instances  are  on  record  in  which  individuals 
had  suffered  from  temx)orary  glycosuria  following  the  influences 
above  mentioned,  and  then  subsequently,  sometimes  years  later, 
acquired  unmistakable  diabetes  mellitus.  In  these  individuals 
apparently  a  latent  diabetic  disposition  slumbered  for  a  long 
time,  to  be  awakened — ^at  first  only  temi)orarily--by  nervous  influ- 
ences. The  whole  history  of  acute  neurogenous  glycosuria  and  daily 
repeated  exi)eriences  teach  us  that  individuals  react  in  very  varying 
degree  to  the  above-mentioned  influences.  The  individual  predisposi- 
tion appears  to  be  of  more  imx)ortance  than  the  special  form  of  lesion 
inflicted. 

In  this  group  belong  also  the  acute  forms  of  glycosuria,  almost 
always  disappearing  in  a  few  hours,  which  follow  poisoning  by  cer- 
tain substances,  such  as  morphine,  hydrocyanic  acid,  mineral  acids 
(rarely),  nitrite  of  amyl,  carbonic  oxide,  chloralamid,  nitrobenzol, 
anilin,  ergotin  (one  case  observed  by  the  writer),  etc.  Here  also  are 
to  be  mentioned  the  rare  instances  of  acute  glycosuria  described  by 
Gans  and  Finkler  as  occurring  during  an  attack  of  biliary  colic.  This 
form  finds  its  analogy  in  the  experiment  of  ligating  the  bile  duct, 
which  is  followed  by  a  rapid  discharge  of  glycogen  from  the  liver. 

In  view  of  the  rare  occurrences  of  spontaneous  glycosuria  in  or- 
ganic disease,  the  attempt  has  often  been  made  to  gather  data  relat- 
ing to  the  sufficiency  or  insufficiency  of  the  glycogen  depot  in  various 
affections,  by  the  exhibition  of  large  amounts  of  sugar.  As  a  rule 
grape  sugar  has  been  selected,  in  doses  of  from  150  to  200 'grams — 
not  more,  since  with  larger  doses  even  in  healthy  individuals  a  tran- 
sitory glycosuria  is  produced  (see  page  43). 

The  results  of  these  numerous  clinical  experiments  are  not  con- 
cordant. If  we  take  into  consideration,  however,  those  investiga- 
tions only  in  which  proper  methods  for  the  estimation  of  sugar  have 
been  employed,  we  are  brought  to  the  conclusion  that  glycosuria  can 
be  induced  in  all  these  diseases  with  scarcely  greater  facility  than  in 
healthy  individuals,  or,  in  other  words,  an  insufficiency  of  the  glycogen 
reservoir  can  hardly  be  said  to  exist. 

To  come  to  special  diseases :  Affections  of  the  brain,  spinal  cord, 
I)eripheral  nerves  or  muscles,  and  functional  nerve  troubles  do  not 
favor  the  production  of  alimentary  glycosuria;  Basedow's  disease 
alone  does  so.  Diseases  of  the  liver:  In  certain  cases  of  cirrhosis 
glycosuria  was  easily  produced,  but  in  the  great  majority  of  these 
cases,  as  also  in  all  other  forms  of  hepatic  disorder,  it  was  not.  This 
is  the  more  remarkable  as  in  most  of  these  diseases  the  hepatic  tis- 
sues adapted  to  the  taking  up  of  glycogen  were  deeply  affected.  In 
order  to  reconcile  the  apparent  contradiction  between  the  results  of 
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experiments  on  aniTnala  and  clinical  experience,  we  must  remember 
that  the  liver  is  not  the  only  organ  which  stores  up  glycogen,  but 
that  the  muscle-cells  and  glands  likewise  possess  this  property. 
Possibly  these  bodies  act  vicariously  for  the  liver  in  case  of  neces- 
sity. The  question  is  theoretically  plausible,  but  up  to  the  present 
it  has  not  been  seriously  handled.  In  diseases  of  the  lungs  and 
heart  and  in  the  secondary  affections  resulting  therefrom  (hyper- 
temia  of  the  liver,  atrophic  conditions,  fatty  Uver),  and  also  in  dis- 
eases of  the  blood,  positive  results  are  even  more  rare  than  in  pri- 
mary hepatic  disorders. 

The  study  of  alimentary  glycosuria  in  diseases  of  the  glyoogen- 
storing  organs  may  be  regarded  now  as  fairly  completed,  and  a  mul- 
tiplication of  investigations  into  this  question  is  hardly  needed.  It 
was  exx>ected  that  they  would  lead  to  a  better  imderstanding  of  dia- 
betes, but  this  exx)ectation  has  proved  unfounded.  The  most  im- 
portant fact  which  we  have  been  able  to  gather  from  them  is  that 
the  due  consumption  of  carbohydrates  in  the  body  is  not  dependent 
upon  the  integrity  of  the  liver,  for  the  most  serious  diseases  of  this 
organ  cause  no  spontaneous,  and  but  seldom  an  insignificant  ali- 
mentary, glycosuria.  From  this  we  can  understand  why  it  is  that 
theoretical  writers  on  the  subject  of  diabetes,  who  formerly  referred 
to  the  liver  with  the  greatest  reverence,  have  come  more  and  more 
to  disr^ard  this  organ  as  a  disease  centre. 

Vm.  Glycosuru  in  Phlobidzin  Poisoning.* 

The  form  of  glycosuria  which  we  are  about  to  study,  namely,  that 
occurring  in  phloridzin  poisoning,  has  thrown  no  greater  light 
upon  the  problem  of  diabetes  than  did  the  experiments  which  we  have 
just  considered.  Yet  our  acquaintance  with  it  has  added  in  an  im- 
portant d^ree  to  our  knowledge  of  the  process  of  sugar  formation 
in  the  animal  organism.  Phloridzin  is  a  glucoside  obtained  from  the 
bark  of  the  root  of  apple  and  cherry  trees.  In  1886  v.  Mering  an- 
nounced that  after  the  administration  of  this  substance  to  dogs  and 
rabbits  there  was  an  excretion  of  a  large  (percentage  of  sugar  in  the 
urine.  A  few  hours  after  the  exhibition  to  dogs  of  about  one  gram 
of  phloridzin  to  every  kilogram  of  the  animal's  weight,  the  urine  is 
found  to  contain  10  i)er  cent,  or  more  of  grape  sugar.  The  glycosuria 
persists  as  long  as  the  administration  of  phloridzin  is  continued. 
The  same  result  can  be  obtained  also  in  the  human  subject,  in  whom 
the  ingestion  of  phloridzin  produces  no  injurious  consequences. 
The  sugar  apx)ears  in  the  urine  indifferently  whether  carbohydrates 
have  been  previously  ingested  or  whether  the  individual  be  fasting  or 
Vol.  11.-4 
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living  npon  a  flesh  diet.  In  experiments  upon  animals  sugar  was 
excreted  even  when  the  dogs  had  been  fasting  so  long  that  no  glyco- 
gen, or  at  most  only  traces,  could  have  been  present  in  the  liver  or 
muscles.  We  see  here,  therefore,  a  very  remarkable  difference  be- 
tween the  previously  described  forms  of  glycosuria  and  that  which 
f oUows  phloridzin  poisoning,  and  recognize  at  once  that  the  occur- 
rence of  the  two  forms  must  be  very  differently  explained.  More 
exact  investigations  have  furnished  this  desired  explanation.  Other 
observers  as  well  as  v.  Mering  found  that  the  blood  was  poor  in 
grape  sugar  during  the  phloridzin  glycosuria,  a  condition  of  this 
fluid  exactly  the  opposite  of  that  which  exists  after  ptjrfre  and  over- 
feeding. There  is  now  scarcely  any  doubt  that  phloridzin  acts  pri- 
marily upon  the  kidneys,  so  changing  the  renal  epithelium  as  to 
destroy  its  normal  power  of  keeping  back  sugar  and  to  cause  it  to 
seize  greedily  upon  the  sugar  held  in  solution  in  the  blood.  Hence 
comes  it  that  the  blood  is  found  to  be  poor  in  sugar.  This  drawing 
of  sugar  from  the  blood  is  at  once  met  by  a  discharge  from  the  gly- 
cogen reservoirs,  and  when  the  supply  of  glycogen  is  exhausted  new 
sugar  is  formed  in  order  to  maintain  the  percentage  of  sugar  in  the 
blood,  which  is  a  matter  of  so  great  importance,  at  its  normal  height. 
Under  these  conditions  albumin  is  used  for  the  sugar  production, 
either  the  albumin  of  the  food  or,  when  the  individual  is  fasting,  the 
albumin  of  the  tissues. 

The  study  of  phloridzin  diabetes  has,  more  than  all  other  previ- 
ous researches,  established  the  certainty  that  the  albuminates  may 
become  a  source  of  sugar  production.  It  has  not  yet  been  definitely 
settled  whether  or  not  fat  also  may  be  drawn  upon  as  an  adjuvant 
in  furnishing  a  supply  of  sugar  to  the  blood,  in  case  of  phloridzin 
poisoning. 

The  lesson  of  phloridzin  poisoning  is  important  from  another 
point  of  view.  It  has  pointed  out  to  us  an  entirely  new  way,  and 
one  that  is  full  of  surprising  aspects,  by  which  glycosuria  may  be 
produced.  We  have  as  yet,  however,  no  ground  for  the  assumption 
that  the  clinical  affection,  diabetes  mellitus,  ever  arises  in  this  way. 
Still  we  must  remember  that,  in  the  history  of  diabetes  mellitus,  the 
view  has  often  been  expressed  by  well-known  authorities  that  this  is 
a  primary  affection  of  the  kidneys.  For  example,  Dickinson  treats 
of  diabetes  mellitus  in  his  work  on  ^Diseases  of  the  Kidnej'^s,"  pub- 
lished in  1875,  and  in  earlier  times  we  meet  with  this  opinion  stiU 
more  frequently  (Galen,  Theophrastus,  Paracelsus).  The  present 
has  offered  a  long-deferred  reparation  to  these  authors  in  so  far  as  it 
has  been  shown  by  phloridzin  poisoning  that  there  is  a  form  of  gly- 
cosuria and  even,  if  one  cares  to  use  the  term,  diabetes  mellitus. 
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which  is  dependent  upon  disease  of  the  kidneys.  This  experience 
warns  us  not  to  reject  absolutely  the  i>os8ibility  that  such  a  patho- 
genesis may  be  present  in  true  diabetes  mellitus.  As  was  said  above, 
we  have  not  the  slightest  ground  for  such  an  opinion;  but  it  is  i)ossi- 
ble  that  there  are  other  x)oisons,  gaining  access  to  the  human  organ- 
ism in  some  manner  unknown  to  us,  which  may  produce  changes  in 
the  kidneys  similar  to  those  caused  by  phloridzin.  The  doctrine, 
which  has  indeed  for  a  long  time  been  questioned,  that  diabetes  melli- 
tus is  a  morbid  entity,  can  now  no  longer  be  upheld  on  theoretical 
grounds. 

IX.  Experimental  Pancreatic  Diabetes.' 

Of  much  more  far-reaching  significance,  and  of  immense  im- 
portance for  the  fundamental  doctrines  of  biology,  is  another  form 
of  exx)erimental  glycosuria.  This  is  the  diabetes  mellitus  occurring 
after  extirxmtion  of  the  pancreas. 

I  emi)loy  here  for  the  first  time  the  term  **  diabetes  meUitus"  to 
designate  an  artificially  produced  glycosuria.  I  have  hitherto  inten- 
tionally avoided  the  expression  because  we  have  \mtil  now  been  con- 
sidering a  rapidly  evanescent  excretion  of  sugar  which  survived  hardly 
more  than  a  few  hours  the  injuriously  acting  interference.  In  the 
case  of  extirpation  of  the  pancreas,  however,  things  are  diflferent;  for 
we  have  here  as  the  result*  a  chronic  disease  which  continues  to  the 
end  of  life. 

After  many  clinical  facts  bearing  upon  the  relation  between  pan- 
creatic disease  and  diabetes  mellitus  had  been  recorded  (Lancereaux 
and  others),  and  after  many  experimenters  had  endeavored  with  lit- 
tle or  no  success  to  cause  a  glycosuria  by  extirpation  of  the  pan- 
creas, division  of  the  nerves  supplying  the  organ,  or  ligation  of  the 
X>ancreatic  duct,  the  question  was  taken  up  anew  and  elucidated  by 
V.  Mering  and  Minkowski  (1890) .  We  are  ready  to  give  full  credit 
to  the  Italian  scientist  de  Dominicis  for  having  undertaken,  simul- 
t*meously  and  independently  of  the  above-named  authors,  the  same 
researches  and  for  having  arrived  at  practically  the  same  results. 
Nevertheless,  from  a  biological  standpoint  he  did  not  treat  the  ques- 
tion so  well  or  so  carefully  as  did  v.  Mering  and  Minkowski,  and 
consequently  his  investigations  had  less  influence  upon  the  further 
development  of  this  important  question. 

When  the  pancreas  of  a  dog  is  completely  extirpated  a  severe 
form  of  diabetes  is  developed  within  twenty-four  hours,  which  leads 
to  the  death  of  the  animal  in  a  few  weeks.  The  disease  is  denomi- 
nated "severe"  because  the  excretion  of  sugar  continues  even  when  all 
carbohydrates  have  been  abstracted  from  the  food.     The  disease  thus 
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produced  resembles  in  every  particular  grave  diabetes  in  man,  for, 
besides  the  chronic  glycosuria,  we  find  polyphagia,  polydipsia, 
polyuria,  hyperglycsemia,  excessive  destruction  of  albumin,  emacia- 
tion, loss  of  strength,  excretion  of  large  quantities  of  aceton,  aceto- 
acetic  acid,  oxybutyric  acid  and  ammonia,  coma  and  death.  The 
sugar  excreted  is,  as  in  the  disease  in  man,  grape  sugar. 

Besides  the  discoverers  of  the  affection,  the  following  investiga- 
tors have  made  contributions  to  our  knowledge  of  pancreatic  dia- 
betes: Lepine,  Arthaud,  Butte,  Bemond,  Hedon,  Gley,  Thiroloix, 
and  Lancereaux  in  France ;  de  Dominicis,  de  Benzi,  Eeale,  and  Gaglio 
in  Italy ;  and  Aldehoff  and  Sandmeyer  in  Germany.  Some  of  these 
authors  have  been  unable  to  confirm  in  every  respect  the  accounts  of 
the  discoverers,  since  they  were  not  always  fortunate  enough  to  induce 
diabetes  or  were  able  to  cause  a  transitory  glycosuria  only.  Min- 
kowski, however,  has  shown  conclusively  that  aU  these  failures  to 
•produce  the  expected  result  were  to  be  explained  by  defective  methods 
of  research.  Extirpation  of  the  pancreas  in  the  dog  is,  indeed,  an 
uncommonly  difficult  oi)eration;  small  portions  of  the  gland  may 
very  readily  be  left  in  the  body,  and  are  with  difficulty  to  be  dis- 
covered in  the  cicatricial  tissue  at  the  subsequent  autopsy.  But 
when  the  pancreas  has  not  been  entirely  removed  the  occurrence  of 
diabetes  is  not  to  be  expected  (see  below) . 

Omitting  minor  details,  the  most  important  points  which  have 
been  established  concerning  experimental  pancreatic  diabetes  are 
the  f oUowing : 

1.  Diabetes  has,  up  to  the  present,  been  artificially  produced  by 
extirpation  of  the  pancreas  in  the  following-named  animals :  dogs, 
cats,  pigs,  carnivorous  birds,  frogs,  and  turtles.  Most  of  the  experi- 
ments, however,  have  been  carried  out  upon  dogs,  and  what  follows 
relates  to  the  results  of  experiments  upon  this  animal. 

2.  Diabetes  occurs  in  dogs  only  when  the  pancreas  has  been 
totally  removed,  but  then  regularly.  Assertions  opposed  to  this 
statement  are  growing  constantly  fewer,  while  those  in  agreement 
therewith  are  as  steadily  increasing  in  number.  The  same  results 
have  been  commonly,  though  not  invariably,  obtained  after  the  injec- 
tion of  warmed  paraffin  into  the  duct  of  Wirsung.  The  paraffin  hard- 
ens upon  cooling  and  plugs  up  the  ducts,  the  result  usually  being 
complete  atrophy  of  the  entire  gland. 

3.  When  the  pancreas  is  partially  extirpated  and  the  remaining 
portion,  with  its  vessels  attached,  sutured  to  the  abdominal  wall 
igrefesouS'Cutanee),  diabetes  fails  to  appear;  but  if  this  engrafted 
portion  of  the  pancreas  is  removed  later  by  a  now  insignificant  oper- 
ation, the  disease  manifests  itself.     This  modification  of  the  experi- 
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ment  proves  that  accidental  injuries  of  the  sympathetic  nerves,  etc., 
which  are  often  unavoidable  in  intra-abdominal  total  extirpation  of 
the  pancreas,  have  nothing  to  do  with  the  production  of  the  diabetes; 
and  more  than  that,  it  proves  that  it  is  only  the  removal  of  the  pan- 
creas itself  that  is  responsible  for  the  disease. 

4.  When  about  a  tenth  part  of  the  pancreas  is  left  in  a  function- 
ating condition,  a  mild  form  of  diabetes  ensues.  The  glycosuria  is 
slight  and  occurs  only  after  the  ingestion  of  carbohydrates.  But  if 
the  remaining  portion  of  the  glanc^  becomes  subsequently  obliterated, 
then  diabetes  in  severe  form  follows.  When  more  than  one-tenth  of 
the  gland  is  left  behind  with  power  of  performing  its  functions,  no 
diabetes  ordinarily  results. 

5.  The  relation  which  exists  between  the  pancreas  and  excretion 
of  sugar  from  the  organism  does  not  depend  ui)()n  the  action  of  the 
pancreatic  juic^,  for  diabetes  does  not  occur  in  cases  of  simple  shut- 
ting oS  of  the  latter  from  the  intestine,  nor  yet  when  the  fluid  escapes 
through  a  cutaneous  fistula. 

6.  The  influence  of  the  pancreas  upon  the  excretion  of  sugar  ajv 
pears  to  be,  at  least  in  dogs,  a  specific  one,  that  is  to  say,  no  organ 
other  than  the  pancreas  possesses  it.  Some  authors  (de  Benzi  and 
Beale)  have,  indeed,  asserted  that  they  obtained  the  same  result 
through  extirpation  of  the  salivary  glands  and  through  resection  of 
the  entire  duodenum.  Nevertheless  Minkowski,  in  corroboration  of 
earlier  experiments  of  Fehr,  failed  to  observe  this.  It  is  true  that 
sometimes,  even  in  his  hands,  glycosuria  appeared  after  the  oi)era- 
tions  just  mentioned ;  but  it  was  only  moderate  in  degree  and  rapidly 
disappeared,  acting  exactly  like  those  forms  of  glycosuria  observed 
after  numerous  operative  procedures  in  animals  (see  above) ;  it  was 
an  experimentally  produced  glycosuria,  but  not  diabetes  mellitus. 

We  see,  now,  from  the  above-enumerated  exj^erimental  facts  that, 
in  the  body  of  the  dog  (and  probably  also  of  many  other  animals) ,  the 
pancreas  is  necessary  for  the  regulation  of  the  normal  sugar  econ- 
omy. After  excluding  all  other  j)08sibilities,  the  discoverers  have 
formulated  the  following  hypotheses : 

Either  some  substance,  which  has  an  injurious  influence  upon  the 
conversion  of  sugar,  collects  in  the  organism  after  extiri>ation  of  the 
pancreas,  or  else,  after  this  operation,  there  is  some  substance  want- 
ing or  some  function  is  abolished  which  under  normal  conditions 
serves  to  facilitate  the  conversion  of  carbohydrate  bodies. 

The  expressions  in  these  formulas  are  very  general  and  indefinite, 
but  that  is  of  necessity,  since  great  caution  is  demanded  in  pronounc- 
ing upon  these  questions.  Something  definite  can  nevertheless  be 
said  as  to  the  way  in  which  the  economy  of  the  carbohydrates  is  dis- 
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turbed  by  extirpation  of  the  pancreas.  In  all  the  experiments  made 
the  fact  is  evident  that  the  grape  sugar  taken  in  with  the  food,  as  well 
as  that  found  in  the  organism  itself,  is  no  longer  consumed  in  a  nor- 
mal way  after  removal  of  the  pancreas,  while  there  is  no  evidence 
going  to  show  that  there  is  also  a  morbidly  increased  new  formation 
of  sugar.  The  important  point  is  therefore  established  that  the  de- 
posit of  glycogen  in  the  liver  and  muscles  does  not  normally  take 
place  after  extirpation  of  the  pancreas.  The  animals  may  be  fed 
abundantly  with  starchy  materials  without  more  than  traces  of  glyco- 
gen being  found  in  these  organs.  The  only  exception  to  this  is  when 
the  animals  are  supplied  with  levulose  (fruit  sugar) ;  in  this  case 
the  liver  and  muscles  become  richly  supplied  with  glycogen.  This 
last-mentioned  fact  is  especially  interesting  since  clinical  experience 
has  long  since  shown  that  the  human  subject  of  diabetes  mellitus 
suffers  from  only  a  sUght  increase  of  sugar  in  the  urine  after  the  in- 
gestion of  levulose  (see  below) .  The  assumption  that  there  is  a  cer- 
tain internal  relation  between  a  diminished  deposition  of  glycogen 
and  a  diminished  consumption  of  carbohydrates  in  the  organism  re- 
ceives some  support  from  this  experience. 

Naturally  the  endeavor  has  been  made  to  obtain  a  more  profound 
theoretical  understanding  of  the  way  in  which  these  results  of  extir- 
pation of  the  pancreas  are  brought  about.  But  up  to  the  present 
Lepine  of  Lyons  is  the  only  one  who  has  pursued  the  subject  further 
along  experimental  lines.  His  theory  is  that  the  pancreas  produces 
a  ferment  which  enters  the  circulation  and  ciiuses  a  breaking  up  of 
the  grape-sugar  molecule  within  the  blood.  Lepine  calls  this  sub- 
stance "glycolytic  ferment."  After  extirpation  of  the  pancreas  this 
ferment  is  not  present;  the  sugar  therefore  accumulates  undestroyed 
in  the  blood  and  from  the  hyperglycsemia  so  produced  glycosuria 
results.  The  experiments  upon  which  Lepine  bases  this  opinion, 
which  were  carried  out  for  the  most  part  in  collaboration  with  Barral, 
were  conducted  in  the  following  way.  He  abstracted  a  certain 
amount  of  blood  from  the  vascular  system,  and  immediately  heated 
the  half  of  it  to  54°  C.  (129.2°  F.),  destroying  thereby  the  glycolytic 
ferment.  He  then  put  this  portion  of  the  blood,  as  well  as  the 
remaining  portion  which  had  not  been  heated,  into  an  incubjxtor  in  a 
temperature  of  39°  C  (102.2°  F.),  and  examined  both  samples  for 
sugar  after  the  lapse  of  an  hour.  When  Lepine  used  the  blood  of 
healthy  animals  and  men,  he  found  a  much  smaller  percentage  of 
sugar  in  the  not-heated  than  in  the  heated  sample  of  blood ;  but  when 
the  blood  of  an  animal  from  which  the  pancreas  had  been  removed 
was  taken,  the  difference  in  the  proportion  of  sugar  contained  in  two 
samples  was  slight.    He  reasoned  from  this  that  there  was  a  decrease 
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in  the  amount  of  glycolytic  ferment  after  extirpation  of  the  pancreas. 
He  also  extended  his  investigations  to  men,  and  found  that  the  con- 
ditions were  the  same  in  individuals  suffering  &om  diabetes  meUitus 
as  in  dogs  without  the  pancreas. 

If  Lepine*s  researches  had  been  rightly  made,  and  if  we  could  ac- 
cept the  conclusions  which  he  derived  from  them,  they  would  consti- 
tute a  most  important  advance  in  our  knowledge  of  pancreatic  diabetes. 
Bat  the  matter  is  not  so  favorable.  In  the  first  place  it  must  be  re- 
marked that  many  well-known  investigators,  skiUed  in  chemical  ma- 
nipulations, have  repeated  Lepine's  experiments  without  obtaining 
his  results.  Among  these  are  Arthus,  Gaglio,  Seegen,  Kraus,  and 
Minkowski.  The  contradictions  relate  to  the  fact  alleged  by  Lepine 
of  the  rapid  disintegration  of  sugar  in  normal  blood,  as  well  as  to  the 
assumed  difference  in  this  respect  between  normal  and  diabetic  blood. 
It  has  further  been  held  that  we  cannot  argue  from  the  results  of  test- 
tube  experiments  as  to  the  conditions  present  in  living  blood  circu- 
lating in  Ihe  vessels  of  the  body.  Without  doubt  the  whole  question 
demands  further  study  and  elucidation,  but  it  cannot  be  denied  that 
at  present  the  weight  of  opinion  is  opposed  to  Lepine's  theory. 

From  the  description  just  given  of  the  experimentally  produced 
pancreatic  diabetes  it  can  well  be  seen  that  the  discovery  of  von 
Mering  and  Minkowski  is  of  very  great  importance.  It  will  be  our 
task  later  to  determine  how  much  light  has  been  thrown  upon  the 
question  of  the  etiology  of  diabetes  mellitus  in  man  by  the  results  of 
these  experiments. 

THEOKTFiS  OF  DIABETES  MELLITUS.* 

In  the  previous  sections,  especially  in  the  discussion  on  experimen- 
tal pancreatic  diabetes,  I  have  with  few  exceptions  used  the  expres- 
sion that  glycosuria  depends  upon  a  disturbance  of  the  carbohydrate 
economy ;  but  on  the  other  hand  I  have  purposely  spoken  as  little 
as  possible  of  the  way  in  which  the  economy  is  disturbed.  It  is  evi- 
dent that  a  disturbance  of  equilibrium  may  be  brought  about 
through : 

1.  Over-production  of  sugar; 

2.  Under-consumption  of  sugar  in  the  body ;  or 

3.  The  two  processes  acting  in  concert. 

For  a  number  of  decades  there  has  been  a  conflict  of  opinion 
as  to  which  of  these  deviations  from  the  norm,  or  whether  both 
together,  play  a  causative  role  in  diabetes.  We  are  now  in  position 
to  affirm  very  positively  what  happens  in  certain  forms,  at  least,  of 
glycosuria. 
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I.    Theory  op  an  Oyer-Production  of  Sugar. 

Taking  the  term  "  over-production "  in  a  rather  comprehensive 
sense,  it  is  unquestionable  that  it  enters  into  consideration  in  all 
acute  forms  of  glycosuria  following  upon  an  over-ingestion  of  carbo- 
hydrates. This  foUows  immediately  from  the  description  of  alimen- 
tary glycosuria  and  its  origin  which  I  have  given  above. 

We  can  also  speak  of  **  over-production"  in  those  forms  of  glyco- 
suria occurring  in  man  and  animals  which  result  from  the  irritations 
and  injuries  of  the  nervous  system,  of  which piqure  is  the  type;  also 
probably  in  those  forms  occasioned  by  any  of  the  intoxications  of 
which  carbonic  oxide  poisoning  is  the  type.  But  in  all  these  cases 
we  have  to  do  merely  with  an  over-production  of  grape  sugar  from 
already  existing  glycogen,  apparently  never,  however,  with  an  abnor- 
mally increased  new  formation  of  carbohydrates  from  other  sub- 
stances. We  had,  indeed,  seen  in  what  close  relation  all  these  forms 
of  glycosuria  stand  to  a  repletion  of  the  glycogen  reservoirs,  and  how 
constantly  they  fail  to  be  produced  when  there  is  no  previously 
formed  store  of  glycogen  to  draw  upon. 

We  have  undoubtedly  to  do  \^th  "  under-consumption"  and  "  over- 
production" in  phloridzin  diabetes.  In  this  case  the  sugar  is  not 
consumed  but  is  drained  away  from  the  blood  through  the  kidneys. 
In  order  to  compensate  for  this  loss  of  nutritive  material  by  the 
blood,  there  follows  an  increased  production  from  the  glycogen  at 
hand,  and,  when  this  supply  is  exhausted,  from  the  albuminates.* 
The  under-consumption  is  therefore  the  primary  condition,  over-pro- 
duction being  secondary.  We  must  leave  it  a  mooted  question 
whether  similar  conditions  ever  play  a  part  in  human  pathology. 

There  remains  for  consideration  pancreatic  diabetes  and  diabetes 
mellitus  in  the  human  subject.  The  question  here  is  a  more  com- 
plicated one  and  we  must  arrive  at  its  solution  in  a  roundabout  way. 
And  first  we  must  get  a  clear  conception  of  normal  sugar  production. 

The  blood  draws  its  sugar : 

1.  Certainly  from  the  carbohydrates  of  the  food. 

2.  Certainly  from  the  albumin  split  up  in  the  body,  in  the  pro- 
portion of  at  least  45  grams  of  sugar  to  every  100  grams  of  al- 
bumin. In  100  grams  of  albumin  there  are  16  grams  of  nitro- 
gen, and  as  all  the  nitrogen  of  the  decomposed  albumin  apx)ears  in 
the  urine,  so  we  have  45  grams  of  newly  formed  sugar  for  every  16 

*  I  regard  it  as  probable,  also,  although  this  view  is  contrary  to  that  held  by  all 
other  writers,  that  a  very  considerable  quantity  of  sugar  is  formed  from  fat  in  cases 
of  extreme  phloridzin  poisoning. 
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grams  of  nitrogen  excreted  in  the  urine — or  2.8  grams  of  sugar 
for  each  gram  of  nitrogen. 

3.  Possibly  for  every  gram  of  nitrogen  in  the  urine  (representing 
6.25  grams  of  albumin)  more  than  2.8  grams  of  sugar  are  formed. 

4.  Possibly  also  sugar  is  normally  formed  from  fat  (see  page  41). 
We  have,  therefore,  two  certain  and  two  hypothetical  sources  of 

sugar  production  in  the  body.  Let  us  consider  only  the  first  two. 
It  is  evident  that  a/i  abnormal^  tluxt  is,  increased,  production  of  sugar 
Is  to  be  assumed  as  most  certain  wJien  the  glycosuria  answers  to  the  fol- 
lowing formula  : 

Sugar  in  the  urine  >  sugar  of  the  food  +  (nitrogen  in  the  urine  X  2.8) . 
As  a  matter  of  fact  the  quantity  of  sugar  in  the  urine  in  pancreatic 
diabetes  never  rises  above  the  value  expressed  by  the  second  half  of 
this  formula  (Minkowski) .  The  same  is  true  in  still  greater  degree 
in  diabetes  in  man  when  the  diet  is  poor  in  carbohydrates — even  in 
the  severest  forms  of  the  disease.  When,  however,  an  individual  with 
profuse  glycosuria  ingests  a  large  amoimt  of  carbohydrates  the  quan- 
tity of  sugar  excreted  may  temporarily  reach  the  height  given  in  the 
formula,  but  that  occurs  only  on  single  days  and  never  continues  for 
long  periods.  And  as  only  cases  of  long  duration  could  serve  as  a 
basis  upon  which  to  found  conclusions,  we  are  unable  to  gather  any- 
thing from  the  metabolism  of  the  diabetic  in  suppoi*t  of  the  theory 
of  over-production. 

n.  Theory  op  an  Under-Consumption  of  Sugar. 

I  forego  a  criticism  here  of  the  other  arguments  advanced  in  sup- 
port of  tiie  theory  of  over-production,  for  they  are  all  of  them  vulner- 
able ;  they  are,  if  I  may  be  allowed  the  expression,  "  sentimental  argu- 
ments" {Gefiihlsgrunde) .  We  will  therefore  turn  our  attention  to  the 
theory  that  the  carbohydi-ates  introduced  or  newly  formed  in  the 
body  of  the  diabetic  fail  to  find  their  normal  application.  This  is 
again  a  very  general  and  indefinite  expression.  I  employ  it  inten- 
tionally because  in  truth  the  theory  can  hardly  be  further  extended 
without  leaving  the  secure  ground  of  facts.  Nevertheless  it  is  per- 
missible to  call  attention  to  the  fact  that  the  noimal  employment  of 
sugar  in  the  economy  may  be  interfered  with  in  a  number  of  different 
ways. 

1.  Insufficient  Capax^y  of  the  Glycogen  Reservoirs, — ^We  may  con- 
ceive that  in  diabetes  the  physiological  glycogen  magazines  are  not  at 
all,  or  only  to  a  limited  degree,  capable  of  furnishing  a  place  for  the 
storage  of  the  carbohydrates  which  have  gained  access  to  the  circula- 
tion, and  that  consequently  the  sugar,  as  much  of  it  as  is  not  used  by 
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the  working  cells  of  the  body  (glands,  muscles,  leucocytes,  etc.),  is 
seized  upon  by  the  kidneys  and  excreted.  We  may  conceive  that  the 
morbid  state  of  the  glycogen  depots  may  be  caused  by  nervous  irrita- 
tion, the  presence  of  toxic  substances,  or  the  absence  of  certain  fer- 
ments (the  ferment  of  the  internal  secretion  of  the  pancreas?). 

This  theory  is,  in  its  fundamental  parts,  very  old,  but  it  has  fallen 
into  discredit  since  it  has  come  to  be  shown  how  seldom  severe  par- 
enchymatous diseases  of  the  liver  are  associated  with  spontaneous  or 
alimentary  glycosuria.  It  must,  it  is  true,  be  remembered  that  in 
the  case  of  hepatic  disease  there  are  still  glycogen  reservoirs  remain- 
ing in  other  glands  and  in  the  muscles,  and  that  the  capacity  of  these 
may  upon  occasion  be  enlarged  to  compensate  for  loss  of  storage 
room  in  the  liver.  The  theory  must,  therefore,  not  take  into  consid- 
eration the  liver  only,  but  must  assume  that  besides  this  organ  the 
other  glycogen  depots  also  have  become  insufficient. 

If  all  the  glycogen  reservoirs  become  insufficient  there  must  in- 
deed result,  even  under  normal  conditions  of  sugar  production,  a 
hyperglycaemic  state  and  glycosuria  corresponding  closely  to  what  is 
seen  in  diabetics.  The  deficient  appropriation  of  sugar  would  be  the 
result  of  its  unequal  distribution  in  the  body  and  of  a  disturbance  of 
the  regulating  apparatus. 

2.  Iiimfficient  Consumption  of  Sugar  in  tJie  Tissues. — It  may  be 
conceived  that,  while  the  normal  functions  of  the  glycogen  reservoirs 
remain  intact,  the  cells  of  the  body  may  have  lost  in  whole  or  part 
their  capacity  of  seizing  upon  the  sugar  molecule.  In  such  a  case  the 
sugar  passes  in  a  normal  way  from  the  intestinal  canal  into  the 
blood,  and  may  also  be  deposited  normally  in  the  liver,  muscles,  etc., 
but  its  further  appropriation  is  interfered  with.  It  is  carried  past 
the  cells  without  being  taken  up  by  them  at  all,  or  at  most  only  par- 
tially, collects  in  the  blood,  the  amount  being  constantly  increased  by 
new  accessions  from  the  carbohydrates  of  the  food  and  by  the  sugar 
newly  formed  from  albumin,  and  is  then  excreted  through  the  kid- 
neys. It  remains  as  yet  undetermined  what  the  nature  of  the  injury 
is  through  the  action  of  which  the  cells  and  tissues  suffer  in  their 
sugar-consuming  power.  It  may  be  due  to  nervous  influences,  or 
again  it  may  be  the  result  of  an  absence  of  a  ferment  (perhaps  fur- 
nished by  the  pancreas),  or  of  a  mixture  of  some  poisonous  substance 
with  the  blood. 

This  theory  of  a  diminution  of  the  sugar-consuming  power  of  the 
tissues  has  received  very  strong  support  in  the  results  of  investiga- 
tions into  the  gas  interchange  during  respiration  obtained  by  Leo  and 
Hanriot  as  well  as  by  Weintraud  and  Laves.  It  is  known  that  the 
individual  subsisting  on  a  mixed  diet  gives  out  less  carbonic  acid  gas 


THEORY  OP  AN   UNDEB-CONSUMPTION  OF  SUOAB.  69 

(CO J  than  he  receives  oxygen  (O,),  the  ratio  being  on  an  average 
9 :  10.  This  is  expressed  by  the  fraction  0.9,  and  is  called  the  **  respi- 
ratory quotient. "  This  quotient  becomes  greater  when  increased 
amounts  of  carbohydrates  are  consumed  in  the  body,  as  for  example 
after  a  meal  rich  in  sweets;  it  becomes  smaller,  approaching  0.7, 
when  a  larger  amount  proportionately  of  albuminates  and  fats  is  con- 
sumed, as  for  example  after  the  ingestion  of  these  substances  or  after  a 
long  fast.  Now  the  above-mentioned  authors  found  that  in  diabetics, 
who  were  fasting,  the  respiratory  quotient  was  considerably  depressed, 
and  that,  contrary  to  what  is  observed  in  healthy  subjects,  it  was  not 
appreciably  increased  by  the  ingestion  of  carbohydrates.  This  ob- 
servation has  a  wide  bearing,  and  can  hardly,  without  doing  violence 
to  the  facts,  have  any  other  significance  than  that  the  cells  of  the 
diabetic  organism  refuse  to  x)erform  their  sugar-consuming  function. 

These  results  are,  it  is  true,  in  direct  contradiction  to  those  ob- 
tained by  the  experiments  of  Chauveau  and  Eiiufmann.  The  latter 
examined  the  blood  of  the  crural  artery  and  veins  in  healthy  and  dia- 
betic dogs  to  determine  the  x)ercentage  of  sugar.  The  difference  in 
the  amount  of  sugar  between  the  arterial  and  venous  blood  was  the 
same  in  both  healthy  and  diseased  animals,  and  they  therefore  con- 
cluded that  the  capacity  of  the  tissues  for  consuming  sugar  is  not  lost 
in  diabetes.  There  is  much  to  be  said,  however,  against  the  signifi- 
cance of  these  exx)eriments ;  and  especially  may  it  be  urged  that  the 
sources  of  error  in  the  sugar  analysis  of  the  blood  are  so  great,  even 
when  this  is  undertaken  by  skilful  chemists,  that  conclusive  results 
could  not  possibly  be  obtained  by  the  method  of  Chauveau  and  Eiiuf- 
mann. 

An  objection  against  this  theory  may  also  be  found  in  the  way  in 
which  glycogen  acts  in  the  diabetic  organism.  If  we  had  to  do  only 
with  a  lowered  sugar-consuming  power,  then  the  glycogen-storage 
reservoirs  would  necessarily  always  be  taxed  to  their  fullest  ctLpacity. 
Their  overfilling  and  resultant  overflowing  on  the  one  hand,  and  the 
shght  consumption  on  the  other,  would  be  the  cause  of  the  hyper- 
glycemia and  glycosuria.  But  as  a  matter  of  fact  the  organs  of  both 
men  and  dogs  suffering  from  diabetes  invariably  contain  but  little 
glycogen  (Frerichs,  von  Mering  and  Minkowski) . 

Another  objection  to  this  as  an  all-embracing  theory  is,  that  if  a 
diminished  consumption  of  sugar  in  the  cells  were  the  exclusively 
active  factor  in  the  production  of  diabetes  there  would  still  be  another 
application  to  which  the  sugar  could  be  put,  viz.,  conversion  into 
fat.  But  this  way  is  also  evidently  wholly  or  in  great  part  closed 
when  diabetes  exists  (see  the  section  on  the  relations  between  dia- 
betes and  obesity,  p.  66). 
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in.  Theory  of  a  Combined  Action  of  the  Two  Disturbances. 

When  we  consider  the  difficulty  of  escplaining  diabetes  mellitus  by 
an  insufficiency  of  the  glycogen  reservoirs  or  by  an  insufficiency  of 
sugar  consumption  alone,  we  must  assume  that  both  these  factors  act 
in  concert.  Possibly  now  one  factor,  now  the  other,  preponderates, 
according  to  the  etiology  of  the  individual  case. 

If  from  this  standpoint  we  look  back  upon  the  outcome  of  our 
observations,  the  answer  to  the  question,  what  is  to  be  understood 
by  a  "diminished  consumption  of  carbohydrates,"  would  be: 

The  diminished  consumption  arises  from  an  interworking  of  the 
following  factors : 

1.  Inadequate  distributions  of  the  carbohydrates  in  the  body  (in- 
sufficiency of  the  glycogen  reservoirs) ; 

2.  Diminution  of  the  property  residing  in  the  tissues  of  seizing 
upon  and  breaking  up  the  sugar  molecule ; 

3.  Diminution  of  the  property  residing  in  the  tissues  (certain 
special  tissues)  of  compressing  the  sugar  molecule  into  a  fat  molecule. 

For  my  part  I  am  of  the  opinion  that  we  can  dispense  with 
neither  of  these  three  points  in  the  explanation  of  the  details  of  the 
process.  As,  however,  it  is  altogether  impossible  to  reach  a  just 
appreciation  of  the  bearing  of  each  of  the  three  factors  above  enumer- 
ated upon  individual  cases  of  the  disease,  I  prefer  in  future  to  employ 
the  general  term  "diminished  employment  or  consumption  of  the 
carbohydrates,"  and  to  leave  it  to  the  reader  to  decide  for  himself 
whether  the  one  or  the  other  is  the  essential  factor. 

rV.  Eeview  of  the  Theories  of  Glycosuria. 

We  may  summarize  the  conclusions  deduced  from  the  discussion 
upon  which  we  have  been  engaged  in  this  section  as  follows : 

1.  There  are  forms  of  glycosuria  which  are  due  to  "over-produc- 
tion," using  the  term  in  its  broader  sense;  these  are 

a.  Alimentary  glycosuria.  This  form  has  nothing  to  do  with  the 
disease,  diabetes  mellitus. 

6.  Acute  glycosuria  following  injuries  to  the  nervous  structures 
and  poisoning  by  certain  substances  (sudden  emptying  of  the  glyco- 
gen reservoirs) . 

2.  There  are  forms  of  toxic  glycosuria  in  which  under-consump- 
tion  is  joined  to  over-production  (phloridzin  diabetes).  Both  these 
disturbances  are  in  this  case  the  result  and  not  the  cause  of  the 
glycosuria.  Whether  similar  cases  occur  in  human  pathology  is  un- 
certain, although  very  possible. 
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3.  Glycosuria  resulting  from  an  over-production  of  sugar  from 
albumin  and  fat  is  not  known  to  exist.  Over-production  plays  no 
part  in  diabetes  mellitus  in  man. 

4.  Glycosuria  due  to  diminished  consumption  of  carbohydrates  is 
an  established  fact.  It  is  immaterial  what  may  be  regarded  as  the 
causative  factor  of  this  diminished  consumption,  it  stands  in  the  fore- 
ground in  experimental  pancreatic  diabetes,  and  probably  also  in  the 
great  majority  of  cases  of  diabetes  mellitus  in  man. 

ETIOLOGT  OF  DIABETES  MELLITUS. 

I.  Geographical  Distribution  ;    Conditions  of  Nutrttion. 

Diabetes  mellitus  is  found  in  every  country,  but  apparently  it 
does  not  prevail  to  the  same  extent  in  all.  It  is  difficult  to  obtain 
reliable  figures,  for  the  statistical  material  of  different  countiies  bear- 
ing upon  this  point  has  not  yet  been  sufficiently  worked  up,  and  we 
have  to  gather  our  information  &om  the  personal  experience  of  indi- 
vidual writers  rather  than  from  national  tables  of  morbidity.  South- 
em  Italy  and  India  are  regions  in  which  diabetes  mellitus  appears 
to  be  especially  frequent.  Many  writers  refer  the  prevalence  of  the 
disease  in  these  countries  to  the  preponderance  of  vegetable  food,  and 
particularly  of  saccharine  fruits,  in  the  diet  of  the  inhabitants;  but  it 
is  very  questionable  whether  such  a  view  of  the  relation  of  cause  and 
effect  is  justifiable,  for  the  use  of  vegetables  as  the  main  food  of  the 
people  is  widespread  throughout  the  globe,  and  is  the  rule  in 
many  regions  in  which  diabetes  appears  not  to  prevail  to  any  un- 
usual extent.  On  the  other  hand,  Sweden  is  counted  among  the  lands 
in  which  diabetes  is  very  common,  although  its  inhabitants  do  not 
indulge  in  carbohydrates  to  any  excessive  degree.  Furthermore  it 
may  be  said  that  in  Germany  at  least,  and  apparently  in  other  coun- 
tries also,  the  well-to-do  members  of  the  community  suffer  from  dia- 
betes in  far  larger  proportion  than  the  poorer  classes.  When  we 
consider  the  difference  in  the  food  of  the  two  classes,  we  must  admit 
that  this  fact  argues  very  strongly  against  the  theory  that  there  is 
any  definite  relation  between  the  occurrence  of  diabetes  and  an  ex- 
cessive consumption  of  carbohydrates. 

n.  Race. 

Something  a  little  more  definite  may  be  said  concerning  the  pref- 
erence of  diabetes  for  certain  races.  The  Semitic  race  is  in  an  espe- 
cial manner  predisposed  to  this  disease.  Whether  this  is  true  of  all 
the  branches  of  the  Semitic  race  must  remain  uncertain,  but  the  fact 
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may  be  asserted  with  positiveness  concerning  the  Hebrews  scattered 
throughout  Europe.  The  causes  for  this  special  predisposition  of 
the  Jews  are  as  obscure  as  are  other  racial  x>eculiarities,  and  we  can 
ojffer  only  conjectures. 

in.  Sex. 

There  is  a  marked  difference  in  sexual  predisposition,  aU  the  facts 
pointing  to  a  special  liability  of  males  to  suffer  from  diabetes. 
From  the  statistical  material  at  hand  I  may  quote  the  figures  of  Fre- 
richs  and  Seegen.  The  former,  among  400  patients  with  diabetes, 
found  118  women;  the  latter,  232  women  out  of  a  total  of  938  patiente. 
Similar  figures  have  been  published  by  other  observers. 

IV.  Age. 

Age  is  also  of  decided  etiological  significance.  Diabetes  occurs, 
indeed,  at  any  age;  even  nursing  infants  have  been  observed  to  suffer 
from  the  disease,  but  such  cases  are  very  rare.  The  affection  be- 
comes a  little  less  infrequent  about  the  age  of  puberty,  yet  even  here 
it  is  of  uncommon  occurrence.  The  disease  when  it  occurs  in  chil- 
dren is  very  often  the  result  of  hereditary  influences;  one  frequently 
sees  several  children  of  the  same  family  affected.  Diabetes  in  chil- 
dren is  also  worthy  of  note  from  a  prognostic  point  of  view,  for  it 
occurs  for  the  most  part  in  severe  form  at  this  age  and  runs  a  rapid 
and  inevitably  fatal  course.  There  are,  however,  exceptions  to  this 
rule,  as  B.  Schmitz  *'  has  recently  shown  in  his  noteworthy  mono- 
graph. 

After  puberty  is  passed  diabetes  increases  rapidly  in  the  frequency 
of  ite  occurrence,  although  the  highest  figure  is  not  reached  until  the 
fifth  decade  of  life.  The  facts,  however,  upon  which  this  statement 
reste  are  not  altogether  reliable.  The  ages  given  by  different  observ- 
ers are  those  of  the  patients  when  first  coming  under  observation, 
and  there  are  no  figures  to  show  when  the  disease  began;  but  the 
beginning  of  the  affection  may  often  date  back  many  years. 

Toward  the  end  of  the  sixth  decade  of  life  diabetes  becomes  again 
of  less  frequent  occurrence,  not  only,  it  would  seem,  absolutely  but 
also  relatively  to  the  number  of  individuals  living  at  this  age.  When 
the  disease  makes  its  appearance  in  men  at  the  prime  of  life  or  on  the 
threshold  of  old  age,  it  is  usually  in  very  short  persons  whose  obesity 
has  existed  for  ten  or  twenty  years  and  now  becomes  complicated 
with  diabetes.  The  disease  is  seldom  very  severe  when  it  is  devel- 
oped at  this  age.  In  woman  there  is  an  increase  in  the  frequency  of 
diabetes  at  the  climacteric  period  (Bouchardat). 
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The  following  table  shows  the  frequency  of  the  disease  at  differ- 
ent ages,  according  to  the  experiences  of  Frerichs  and  Seegen: 

Percentage  of  Peroentaire  of 

Frerichs*  cases.  Seegen 's  cases. 

Under  10       years 1.  0. 5 

From  10-20     "     7.  8. 

-  20-30     «     10.  16. 

80-40     **     18.  16. 

«       40-60     "     25.  24. 

-  50^-60     "     26.  30. 

"       60-70     *•     11.  10. 

Over    70  **     1.  0.5 

V.  Heredity. 

Hereditary  influences  are  of  significance  in  the  etiology  of  dia- 
betes, although  by  no  means  to  such  a  degree  as  in  obesity  and  gout. 
The  direction  in  which  heredity  acts  is  variously  estimated  by  differ- 
ent writers,  unanimity  existing  only  in  relation  to  a  few  points. 
Among  these  are  the  already  mentioned  prevalence  of  the  disease 
among  Hebrews  and  the  comparatively  frequent  seizure  of  children 
of  the  same  family  at  an  early  age  or  even  in  infancy.  On  the  other 
hand  individuals  whose  parents  are  or  were  sufferers  from  diabetes 
are  attacked  comparatively  more  rarely.  The  influence  of  heredity 
is  much  more  apparent  when  we  take  into  account  the  morbid  history 
not  only  of  the  direct  ancestors  but  also  of  the  other  relatives  (uncles, 
aunts,  and  cousins).  Tracing  the  history  in  this  way  Frerichs  was 
able  to  assert  the  influence  of  heredity  in  10  per  cent,  of  his  cases, 
Seegen  in  14  per  cent.,  Schmitz  in  20  per  cent.,  and  Bouchard  in  25 
per  cent. 

Many  authors  search  still  further  after  an  hereditary  taint,  out- 
side of  the  actual  occurrence  of  diabetes,  and  note  the  frequency  of 
other  constitutional  affections  in  the  families  of  those  suffering  from 
the  disease.  A  family  history  of  obesity  or  gout  is  regarded  as  of 
especial  significance.  Cases  are  repoil^ed  in  which  the  grandfather 
was  diabetic,  the  son  gouty,  and  the  grandson  again  diabetic.  That 
may  be  called  hereditary  alternating  diabetes. 

VI.   Contagion. 

There  are  some  remarkable  cases  reported  in  the  literature  of  this 
disease  which  speak  in  favor  of  the  possible  transmission  of  diabetes 
from  one  individual  to  another.  To  the  late  B.  Schmitz  is  due  the 
credit  of  having  directed  attention  to  this  possibility.  Out  of  his 
rich  experience  (2,320  cases  of  diabetes)  he  was  able  to  gather  26  in- 
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stances  of  this  kind.  Persons  known  to  be  in  perfect  health,  with 
few  exceptions  married  people  and  nsnally  the  wives,  became  diabe- 
tic after  having  for  a  long  i)eriod  taken  care  of  a  person  with  diabetes, 
living  with  him  continnously  in  intimate  relations,  sleeping  in  the 
same  room,  and  often  kissing  him.  In  not  a  single  case  conld  heredi- 
tary influences  be  alleged,  and  in  no  instances  was  the  one  last  at- 
tacked related  by  blood  to  the  first  sufferer.  Furthermore  there  was 
nothing  else  that  could  be  looked  upon  as  a  cause  for  the  occurrence  of 
the  diabetes;  the  pereons  had  never  indulged  esi)ecially  in  sugar, 
they  had  not  suffered  from  gout,  nor  was  it  possible  to  allege  any 
other  etiological  moment.  Schmitz  opens  the  question,  therefore, 
whether  there  is  not  a  special  form  of  diabetes  which  can  be  trans- 
mitted from  one  person  to  another.  Similar  instances  are  related  in 
the  monographs  of  Beil  and  Th.  Henke,  Bouchardat,  Seegen,  and  in 
numerous  reports  of  single  cases  of  diabetes.  Generally  speaking, 
however,  this  mode  of  origin  of  the  disease,  if  ever  active,  is  extremely 
rare.  And,  furthermore,  the  possibility  of  the  transmission  of  dia- 
betes from  one  individual  to  another  is  strenuously  contested 
(Senator) ,  the  instances  alleged  by  Schmitz  being  explained  by  the 
fact  that  i)ersons  li>dng  together  are  naturally  exposed  to  the  same 
injurious  influences. 

Vn.  Occupation. 

The  fact  that  the  disease  occurs  with  unequal  frequency  among 
the  well-to-do  and  cultured  classes  on  the  one  hand  and  the  poorer 
and  laboring  classes  on  the  other  points  to  the  decided  etiological 
influence  of  occupation.  It  is  generally  acknowledged  that  diabetes 
attacks  city  dwellers  with  greater  frequency.  Still  it  must  be  re- 
membered that  the  disease  when  attacking  those  who  live  in  cities  is 
generally  much  earlier  and  more  certainly  recognized,  while  in  the 
country  many  cases  of  diabetes  occur  which  are  never  diagnosed,  and 
only  too  often  i)ulmonary  consumption  appearing  later  is  looked 
upon  as  the  primary  disease. 

More  certain  is  our  knowledge  of  the  distribution  of  diabetes 
among  the  different  classes  of  those  living  in  cities.  In  Berlin  the 
absolute  number  of  cases  in  the  upper  ten  thousand  is  greater  than 
that  in  the  lower  hundred  thousand,  and  the  same  proportion  is  said 
to  exist  in  London.  In  other  words,  wealth  and  culture  increase  the 
liability  to  diabetes  tenfold. 

Among  occupations,  those  predispose  especially  to  the  disease 
which  involve  exhausting  intellectual  labor  and  mental  excitement. 
Among  diabetic  sufferers  we  find  a  striking  number  of  scientists, 
musicians,  poets,  teachers,  statesmen,  merchants,  and  speculators. 
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And  then  again  the  disease  attacks  with  special  predilection  those 
who  lead  a  luxurious,  aimless,  idle,  and  unintellectual  existence.  Lea 
extremes  se  iouchent! 

Ym.  Psychic  iNrLUENCES. 

We  have  just  spoken  of  the  effect  of  psychic  influences  in  as  far  as 
intellectual  activity  is  related  to  occupation,  yet  much  remains  to  be 
said  of  the  bearing  of  the  mental  condition  upon  this  disease.  It 
may  be  remarked  at  the  outset  that  individuals  who  are  possessed  of 
great  mental  activity  and  spontaneity,  and  also  those  who  in  ordinary 
life  give  the  impression  of  being  "nervous,"  show  a  greater  tendency 
to  contract  the  disease  than  those  of  phlegmatic  disposition.  Indi- 
viduals whose  feelings  and  thoughts  are  greatly  disturbed  by  every 
insignificant  occurrence  are  found  with  proportionate  frequency 
among  the  sufferers  from  diabetes.  There  are  many  carefully  ob- 
served cases  on  record  in  which  a  speedy  outbreak  of  the  disease 
followed  a  sudden  fright  or  joy  or  some  other  occurrence  causing  a 
disturbance  of  the  mental  equilibrium. 

IX.  Other  Diseases. 

1.  Infectioua  Diseases. — ^It  has  often  been  sought  to  establish  some 
connection  between  diabetes  and  other  diseases,  and  indeed  there  is 
hardly  a  disease  which  has  not  at  some  time  or  other  been  looked 
ux)on  as  the  exciting  cause  of  this  affection.  In  most  of  these  cases 
the  causal  relation  between  the  two  diseases  is  very  doubtful,  furnish- 
ing an  instance  of  the  confusion  of  post  hoc  &nd  propter  hoc.  I  can- 
not refrain  from  relating  a  characteristic  example  of  this  kind.  I  was 
called  to  see  a  patient  with  diabetes  who  told  me  that  his  trouble  was 
the  result  of  a  severe  attack  of  influenza.  While  under  treatment  for 
the  influenza  his  urine  was  examined  for  albumin  and  sugar ;  the  former 
was  present  in  small  amount,  the  latter  was  absent.  After  the  influ- 
enza had  subsided  the  quantity  of  urine  excreted  became  greatly  in- 
creased, and  another  examination  showed  the  presence  of  sugar. 
Since  that  time  the  glycosuria  had  persisted.  Soon  after  this  I  re- 
ceived for  examination  the  statement  of  a  life  insurance  examiner  con- 
cerning this  patient.  The  man  had  applied  for  insurance  prior  to 
the  attack  of  influenza,  and  an  examination  of  the  urine  made  at  that 
time  showed  that  it  contained  sugar.  In  this  case,  as  so  often  hap- 
pens, the  intercurrence  of  an  infectious  febrile  disease  temporarily 
interrupted  the  glycosuria.  The  patient's  statement  was  made  in 
perfectly  good  faith,  for  he  had  not  been  informed  of  the  discovery 
of  sugar  in  his  urine  before  the  attack  of  influenza.  A  similar  ex- 
VoL.  II.— 5 
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planation  may  well  be  imagined  for  many  cases  in  which  diabetes  is 
said  to  have  followed  an  attack  of  acute  infectious  disease.  We  may 
assume  that  not  infrequently  the  disease  was  present  prior  to  the 
attack,  but  that  the  symptoms  were  so  slight  as  to  pass  unobserved,  no 
mention  of  them  being  made  to  the  family  physician.  But  after  an 
intercurrent  attack  of  some  infectious  disease  the  patient  feels  weak 
and  convalescence  is  slow,  the  urine  is  examined  and  a  diagnosis  of 
diabetes  is  established. 

But  it  cannot  be  denied  that  acute  infectious  diseases  may  actually 
cause  diabetes.  Observations  made  during  the  past  few  years,  which 
have  taught  us  to  recognize  a  certain  form  of  diabetes  as  an  organic 
disease  (pancreatic  diabetes),  have  made  this  relationship  more  ex- 
plicable. We  so  often  observe  organic  affections  (involving  the  heart, 
kidneys,  liver,  nerves,  etc.)  occurring  as  sequelsB  of  acute  infectious 
diseases,  that  we  may  also  regard  a  secondary  affection  of  the  pan- 
creas as  altogether  possible  and  even  probable.  There  is  a  wide  field 
here  for  more  exact  observations. 

Equally  uncertain  are  the  reports  alleged  of  the  occurrence  of  dia- 
betes after  severe  hemorrhages,  frequent  child-bearing,  extensive 
eczema  and  other  skin  eruptions.  We  have  reports  for  the  most  part 
of  isolated  cases  only,  the  value  of  which  as  a  basis  for  generalization 
concerning  any  disease  is  very  slight. 

Worthy  of  more  especial  consideration  as  etiological  factors  are 
obesity,  gout,  nervous  diseases,  diseases  of  the  pancreas,  and  syphilis. 

2.  Obesity. — That  diabetes  and  obesity  are  frequently  associated 
is  an  old-established  fact.  It  almost  always  happens  that  the  obesity 
comes  on  first  and  exists  for  a  number  of  years  before  sugar  appears 
in  the  urine.  It  is  usuaDy ,  therefore,  not  until  after  the  fortieth  year 
that  the  sugar  first  begins  to  be  excreted.  The  diabetes  associated 
with  obesity  is  commonly  of  a  benign  nature,  and  a  slight  glycosuria 
may  exist  for  years  or  even  decades  without  affecting  the  patient's 
powers  to  any  appreciable  degree.  It  may  even  disappear  com- 
pletely, for  instance  after  the  institution  of  a  suitable  diabetic  regi- 
men, but  returns  again  if  the  patient  grows  lax  in  his  observance  of 
the  prescribed  mode  of  living. 

Much  more  unfavorable  are  those  cases  in  which  both  obesity  and 
diabetes  are  developed  in  early  life.  Under  such  conditions  one  may 
see  an  herculean  frame,  both  fat  and  strong  in  muscle,  admired  for 
its  powerful  proportions,  waste  away  and  become  reduced  to  a  mere 
skeleton  in  a  few  months. 

The  following  figures  give  an  idea  of  the  frequency  of  the  coinci- 
dence of  diabetes  and  obesity:  Frerichs  had  59  cases  of  obesity 
among  400  diabetic  patients,  or  15  per  cent.,  Seegen  30  per  cent.. 
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and  Bouchard  45  per  cent.  It  has  been  remarked  by  some  (Bou- 
chard, Kisch)  that  in  families  in  which  obesity  is  common,  one  or 
another  member  who  is  himself  not  obese  suffers  from  diabetes.  Of 
Bouchard's  patients  36  per  cent,  gave  a  history  of  obesity  among 
their  ancestors. 

In  the  treatises  on  diabetes  in  the  text-books  the  view  is  gener- 
ally held  that  diabetes  occurs  secondarily  to  obesity,  and  this  form  of 
the  disease  is  therefore  designated  as  ''lipogenous  diabetes."  Kisch 
in  particular  holds  to  this  view.  Others  express  themselves  with 
great  reserve  concerning  the  exact  relation  existing  between  the  two 
affections,  although  admitting  the  fact  of  such  relation.  Seegen  be- 
lieves that  obesity  is  frequently  a  precursor  of  diabetes.  I  myself 
have  already  expressed  the  opinion,  in  my  work  on  "  The  Pathology 
of  Metabolism,"  that  our  present  knowledge  of  the  mutual  relations  of 
carbohydrate  and  fat  exchange  permits  of  a  more  profound  under- 
standing of  the  interdependence  of  diabetes  and  obesity  than  is  ordi- 
narily admitted.  I  have  already  laid  stress  upon  the  belief  that, 
in  every  case  of  true  diabetes,  not  only  the  exudation  of  carbohy- 
drates but  also  their  conversion  into  fat  must  be  restricted.  Were 
the  first-named  function  alone  interfered  with  there  could  be  no  long- 
continued  and  excessive  glycosuria,  especially  if  the  diet  were  one 
poor  in  carbohydrates,  so  that  the  entire  amount  of  sugar  thrown  into 
the  circulation  would  be  comiMwatively  small  and  very  much  below  that 
ordinarily  taken  up  from  the  intestinal  canal  of  a  healthy  man  living 
uiK)n  an  unrestricted  mixed  diet.  In  such  a  case  the  carbohydrates 
not  consumed  in  the  muscles,  glands,  etc.,  would  be  seized  upon  by 
the  fat-forming  cells  and,  through  welding  together  of  the  molecules, 
be  compressed  into  fat,  just  as  occurs  in  the  healthy  organism. 
HyperglycaBmia  and  glycosuria  can  follow  only  when  the  fat-forming 
as  well  as  the  oxidizing  cells  have  lost  their  power  of  arresting  the 
sugar  molecule.  It  is  possible  that  both  the  consumption  (oxidation) 
and  the  storage  (fat  conversion)  of  the  material  are  interfered  with 
by  a  common  cause,  as  for  example  the  resistance  of  the  diabetic  tis- 
sues to  glycogen  formation,  but  on  this  point  we  have  as  yet  no  cer- 
tain knowledge. 

The  following  consideration  seems  to  me  to  be  justified  by  what 
has  just  gone  before.  It  may  be  conceived  that  there  are  cases  in 
which  at  first  the  x>ower  to  bum  up  sugar  in  the  organism  is  alone 
interfered  with,  while  the  conversion  of  carbohydrates  into  fat  still 
goes  on.  Under  these  circumstances  the  working  cells  of  the  body 
are  richly  bathed  in  a  nutritive  sugar  solution;  nevertheless  they  are 
starved  because  they  cannot,  or  at  least  can  only  with  difficulty,  seize 
upon  the  sugar  molecule.    As  a  consequence  of  this  there  occurs  a 
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sort  of  tissue  hunger  which  excites  reflexly  a  sharper  appetite  and 
leads  to  the  ingestion  of  a  greater  quantity  of  food.  The  latter  re- 
sults directly  in  an  increased  deposit  of  fat.  Such  individuals  are 
diabetic,  only  they  do  not  excrete  sugar  externally  through  the  urine 
but  rather  into  the  freely  accessible  layer  of  adipose  tissue.  The 
adiposis  masks  the  diabetes ;  we  have  to  do,  in  fact,  with  a  **  diabeto- 
genous  obesity,"  as  I  call  the  condition  in  opposition  to  the  common 
teaching  of  a  **lipogenous  diabetes." 

A  logical  analysis  leads  us  to  the  following  schema: 

a.  There  are  cases  in  which  the  consumption  of  sugar  and  its  con- 
version into  fat  are  simultaneously  restricted — ^glycosuria  of  varying 
degrees  of  gravity  and  emaciation  (ordinary  diabetes) . 

6.  There-  are  cases  in  which  only  the  burning  up  of  sugar,  and 
not  its  conversion  into  fat,  is  interfered  with,— obesity  without  glyco- 
suria (masked  diabetes) ;  these  pass  readily  at  a  later  period  into 

c.  Cases  in  which  the  consumption  of  sugar  is  restricted  and  the 
heaping  uj)  of  carbohydrates  in  the  fatty  tissues  is  also  more  or  loss 
interfered  with — obesity  with  consecutive  glycosuria  (ordinary  dia- 
betes of  the  adipose). 

I  regard  this  theory  as  by  no  means  filling  all  the  gaps  existing  in 
the  present  state  of  our  knowledge,  but  I  think  that  the  teaching  as 
far  as  it  goes  is  warranted.  The  fact  of  a  relationship  between  dia- 
betes and  obesity  is,  in  the  light  of  my  theory,  no  longer  question- 
able, but  follows  logically  from  the  connection  which  has  been  found 
in  recent  years  to  exist  between  carbohydrate  metabolism  and  fat  for- 
mation. It  may,  indeed,  be  said  that,  even  if  practice  had  not  long 
since  spoken  correctly,  theory  would  have  forced  us  to  construct  an 
hypothetical  relationship  between  diabetes  and  obesity. 

3.  Gout, — ^The  frequent  coincidence  of  gout  and  diabetes  has  been 
often  remarked  upon.  In  Germany,  where  gout  is  not  common,  the 
oi)portunity  for  observations  of  this  kind  is  not  often  presented,  and 
it  is,  therefore,  not  to  be  wondered  at  that  we  have  to  look  for  illus- 
trations of  this  relationship  to  English  and  French  authors  espe- 
cially. Their  writings  are  rich  in  observation  of  this  kind.  Among 
Englishmen,  Prout,  Bence  Jones,  Lauder  Brunton  and  Sir  Dyce 
Duckworth  have  especially  emphasised  this  point;  of  the  French 
writere  we  may  mention  Claude  Bernard,  Brongniart,  Charcot, 
Bouchardat  and  Bouchard. 

The  connection  declares  itself  in  various  ways.  Often  typical 
gout  occurs  in  middle  life;  later  the  attacks  cease  and  glycosuria  ap- 
X)ears.  Again  cases  are  observed  in  which  attacks  of  gout  alternate 
with  glycosuria  (diabetes  altemans) .  In  a  third  group  gouty  symp- 
toms and  glycosuria  are  present  at  the  same  time.     Most  of  the  cases 
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of  this  kind  reported  were  of  slight  gravity,  interfering  little  or  not 
at  all  with  nutrition,  and  not  incompatible  with  a  long  life.  Less 
benign  were  those  in  which  diabetes  existed  first,  the  gouty  symp- 
toms appearing  later  (Bouchardat). 

It  has  been  previously  remarked  that  suflferers  from  diabetes  not 
uncommonly  present  an  ancestral  history  of  gout  (hereditary  alter- 
nating gout). 

An  insight  into  the  intimate  relation  between  gout  and  diabetes 
has  not  been  vouchsafed  us.  Our  knowledge  on  this  point  is  much 
less  ceiiiain  than  on  the  connection  between  obesity  and  diabetes,  and 
very  naturally,  since  we  know  almost  nothing  of  the  true  nature  of 
gout.  We  are  ignorant  of  the  chemical  processes  which  lead  to  an 
increased  formation  and  excretion  of  uric  acid,  and  the  many  tomes 
which  have  been  written  on  this  subject  contain  only  the  smallest 
fragments  of  real  knowledge,  the  rest  being  pure  hyix)the8is.  Any 
further  study  of  the  intimate  connection  existing  between  diabetes 
and  gout  would  therefore  be  unprofitable. 

4.  Nervous  Diseases. — Diabetes  is  so  often  observed  in  individuals 
suffering  from  disease  of  the  nervous  system  that  a  relationship  of 
cause  and  effect  cannot  be  gainsaid,  but  there  is  much  discrepancy 
among  writers  as  to  the  extent  to  which  this  relationship  exists. 
Naturally  every  anomaly  of  the  nervous  system  in  diabetics  is  not  to 
be  regarded  as  the  exciting  cause  of  the  glycosuria;  for  commonly 
enough  the  case  is  reversed,  diabetes  being  the  primary,  and  the  ner- 
vous affection  (for  example  neuralgia,  neuritis,  or  neurasthenia)  the 
secondary  condition.  But  even  when  this  is  carefully  kept  in  view, 
every  physician  who  has  had  many  cases  of  diabetes  in  his  practice 
can  call  to  mind  a  number  of  instances  in  which  the  diabetes  has 
made  its  appearance  during  the  course  of  some  nervous  malady. 

But  when  we  go  further  and  attempt  to  trace  a  connection  between 
diabetes  and  any  special  lesions  of  the  nervous  system,  we  tread  at 
once  ui>on  uncertain  ground.  There  is  little  that  can  be  said  on  this 
point.  Glycosuria,  as  a  chronic  affection,  follows  cerebral  lesions 
much  more  frequently  than  it  does  spinal  or  peripheral  alteration. 
Among  functional  nervous  diseases  neurasthenia  leads  in  an  etiologi- 
cal sense,  hysteria  being  far  behind.  Diabetes  occurs  also  in  the 
insane,  yet  the  statistics  of  asylums  show  a  smaller  percentage  of  dia- 
betics than  do  those  of  general  hospitals.  From  a  comparison  of  the 
statistics  of  the  Charite  Hospital  in  Berlin  I  gather  the  following : 
During  the  years  1890-1893,  23,825  patients  were  treated  in  the  four 
medical  divisions,  among  whom  were  67  diabetics,  or  one  diabetic 
for  every  355  patients;  during  the  same  period,  in  the  psychiatric 
dinic  of  the  Charity,  out  of  2,535  patients  not  one  suffering  from 
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diabetes  was  found.  These  figures  are  large  enough  to  deserve 
attention. 

If  now  we  turn  from  this  general  survey  to  a  consideration  of  the 
more  important  details,  we  find  most  worthy  of  note  those  cases  in 
which  diabetes  has  followed  immediately  upon  an  injury  or  concus- 
sion of  the  brain.  Gases  of  this  kind  are  always  most  striking  and 
belong  to  those  against  which  objections  can  least  often  be  urged. 
As  regards  the  clinical  forms  of  the  disease  so  occurring,  we  find 
every  grade  of  transition,  from  an  insignificant  glycosuria  lasting  only 
a  few  days  or  hours  up  to  a  disease  presenting  a  complete  picture  of 
chronic  diabetes  mellitus. 

We  are  fortunately  in  position  to  arrive,  through  the  results  of 
experiments,  at  an  understanding  of  those  cases  of  temporary  glyco- 
suria which  follow  an  acute  brain  injury,  whether  this  have  been  pro- 
duced by  external  violence,  by  intracranial  embolism,  or  by  rupture 
of  a  vessel.  We  must  recall  Claude  Bernard's  piqurCy  and  also  the 
fact  that  the  same  result  has  been  observed  to  follow  other  acute  in- 
juries of  the  most  varied  character  to  the  nervous  system  in  animals. 
The  reference  to  these  experimental  results  is  certainly  justifiable,  and 
all  authors  admit  it.  We  have  to  assume  that  a  centrifugal  irritation 
passes  from  the  injured  portions  of  the  central  nervous  system  to  the 
liver,  causing  this  organ  to  give  up  its  stores  of  glycogen.  As  then 
the  consumption  of  sugar  does  not  keep  pace  with  the  over-saturation 
of  the  blood,  acute  temporary  hyperglycsemia  and  glycosuria  result. 

Possibly  now  we  are  also  warranted  in  assuming  that,  following 
upon  a  sudden  injury  of  this  sort,  a  permanent  irritation  proceeds, 
directly  or  reflexly,  under  certain  circumstances  from  the  organically 
injured  or  functionally  diseased  portions  of  the  nervous  system,  and 
is  transmitted  to  the  glycogen-storing  organs  (muscles,  liver,  and  other 
glands)  and  these  exeii;  a  continuous  opposing  influence  to  the  accu- 
mulation of  glycogen.  This  disturbance  leads  further  to  hyper- 
glyc8Bmia  and  glycosuria. 

I  must  not  neglect  to  mention  that  the  participation  of  the  pancreas 
is  alleged  even  in  neurogenous  diabetes.  In  accordance  with  this 
doctrine  we  must  assume  that  influences  of  either  a  restricting  or  a 
stimulating  character  are  reflexly  transmitted  to  the  pancreas  from 
the  diseased  nervous  area,  and  these  cause  a  disturbance  of  function. 
Opposed  to  this  conception,  however,  is  the  fact  that  even  in  the 
most  marked  lesions  of  the  nervous  plexus  surrounding  the  pancreas, 
only  transitory  glycosuria  at  the  most,  never  permanent  diabetes,  is 
produced.  This  objection  is,  of  course,  not  absolutely  conclusive, 
but  all  explanations  of  what  actually  takes  place  in  neurogenous  dia- 
betes must  be  regarded  as  yet  as  purely  theoretical. 
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F.  A.  Hoflfmann"  has  endeavored,  from  the  study  of  a  rich  collec- 
tion of  clinical  material,  to  form  a  picture  of  the  peculiarities  of  neu- 
rogenous diabetes.  In  this  form  of  diabetes,  he  maintains,  obesity  is 
never  developed.     He  gives  further  the  following  differential  table : 


Nettrogenous  Diabetes. 

Occurs  with  preponderating  frequency  in 
men. 

There  is  no  tendency  to  the  formation  of 
furuncles,  carbuncles,  or  cataract. 

Has  no  connection  with  gout. 

Passes  away  if  the  brain  affection  is  cura- 
ble, and  then  always  in  a  comparatively 
short  time.  In  other  cases  it  causes 
death  within  two  years. 


Diabetes  of  the  Obese. 

Occurs  as  frequently  in  women  as  in 
men. 

There  is  a  strong  tendency  to  such  form- 
ations. 

Is  often  connected  with  gout. 

Is  very  chronic,  often  lasting  ten  or 
twenty  years. 


5.  Disease  of  the  Pancreas. — Since  the  wonderful  discoveries  of 
von  Mering  and  Minkowski  particular  attention  has  verj'  naturally 
been  directed,  in  the  study  of  diabetes,  to  the  pancreas.  But  it 
would  be  belittling  the  services  of  earlier  investigators  not  to  mention 
the  fact  that  the  importance  of  pancreatic  disease  in  the  etiology  of 
diabetes  was  signalized  a  hundred  years  ago  by  Cawley,  and  since 
his  time  by  many  other  writers  (for  example,  Bouchardat,  Fried- 
reich, Bamberger,  Frerichs,  Senator,  and  Seegen).  Still,  these  obser- 
vations were  little  more  than  reports  of  cases,  and  an  opinion  as  to 
the  causal  relation  present  was  never  clearly  formulated  until  Lan- 
cereaux,  in  1877,  on  the  strength  of  numerous  clinical  and  anatomical 
observations,  described  a  special  form  of  diabetes  under  the  name  of 
diabeie  pancreatique  ou  diahUe  vmigre.  This  form  was  said  to  be 
characterized  by  a  sudden  onset,  unusual  malignancy  of  course,  rap- 
idly progressive  emaciation,  rapid  loss  of  strength,  and  a  special  ten- 
dency to  pulmonary  tuberculosis  as  a  complication.  Lancereaux's 
cases,  which  were  reported  at  length  by  Lapierre  in  his  These  de 
Paris,  had  excited  a  good  deal  of  well-deserved  notice  among  clinicians, 
but  were  on  the  point  of  being  forgotten  again  when  the  discovery  of 
experimentally  induced  pancreatic  diabetes  revived  a  recollection  of 
them  and  bore  striking  witness  to  the  clinical  acumen  of  Lancereaux. 
Since  then  the  number  of  cases  reported  of  diabetes  associated  with 
diseases  of  the  pancreas  has  assumed  considerable  proportions.  An 
explanation  of  the  mode  of  origin  of  diabetes  in  disease  of  the  pan- 
creas cannot  be  again  entered  upon  here,  as  it  has  already  been 
treated  of  at  length  elsewhere  (pp.  54,  58,  70). 

In  the  light  of  our  present  knowledge  based  upon  the  facts  of  ex- 
perimental pathology  and  clinical  experience,  the  existence  of  pan- 
creatic diabetes  can  no. longer  be  doubted,  although  it  may  still  be 
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questionable  whether  the  clinical  picture  drawn  by  Lancereaux  is  cor- 
rect in  all  its  details.  It  will  be  the  task  of  clinical  medicine  to  com- 
plete this  picture  and  to  correct  its  defects.  We  may  then  hoi)e  to 
gain  such  an  insight  into  this  condition  as  to  be  able  to  diagnose 
intra  vitam  the  disease  of  the  pancreas  which  holds  an  etiological  re- 
lation to  diabetes,  or  in  other  cases  to  exclude  it.  A  noteworthy 
beginning  has  already  been  made  in  this  direction,  but  in  the  mean 
while  we  cannot  ignore  the  fact  that  many  obstacles  are  still  to  be 
overcome  before  we  establish  satisfactorily  the  doctrine  of  pancreatic 
diabetes  in  man.  In  the  first  place,  there  are  numerous  cases  on 
record  in  which  extensive  lesions  of  the  pancreas  have  been  found  i)ost 
mortem,  although  during  life  there  was  no  glycosuria  (see  the 
monograph  of  I.  Seitz  on  Necrosis  of  the  Pancreas) .  Then  there 
are  also  very  many  cases  of  diabetes  reported  in  which  the  most  care- 
ful examination  of  the  pancreas  has  failed  to  bring  to  light  the  exis- 
tence of  any  lesions  in  this  organ.  Some  authors  go  so  far  in  these 
cases  as  to  inculpate  the  pancreas  in  spite  of  the  absence  of  any  ana- 
tomical lesion,  alleging  in  support  of  their  view  the  indubitable  fact 
that  an  organ  may  be  functionally  diseased  although  all  our  known 
methods  of  research  are  unable  to  detect  any  anatomical  basis  there- 
for. This  assumption  is  based  upon  the  attempt  to  explain  all  cases 
of  diabetes  from  one  uniform  standpoint,  viz.,  that  an  alteration  of 
the  pancreas  must  always  either  be  the  primary  cause  of  diabetes  or 
else  it  must  act  as  the  necessary  connecting  link  between  some  re- 
mote cause  and  the  outbreak  of  the  disease  (see  above,  in  the  section 
on  Neurogenous  Diabetes) . 

This  argument  manifestly  goes  too  far.  It  cannot,  indeed,  be 
positively  disproved,  but  neither  can  it  be  established  as  correct;  yet 
men  take  it  into  regions  of  utter  darkness  where  the  door  is  flung 
wide  open  to  the  most  boundless  and  inconsequential  speculations. 
If,  at  this  early  period,  we  attempt  to  bring  every  case  of  diabetes 
into  relations  with  the  pancreas,  we  run  the  risk  of  impeding  the 
healthy  development  of  our  knowledge  concerning  the  disease,  just  as 
it  was  at  one  time  restricted  by  a  one-sided  view  of  the  action  of  the 
liver  in  the  causation  of  diabetes.  It  is  still  necessary,  bearing  well 
in  mind  what  has  already  been  accomplished,  to  collect  and  criti- 
caDy  sift  a  great  many  more  clinical  and  pathological  facts  before  we 
can  arrive  at  any  certainty. 

6.  Syphtlia, — A  few  words  must  be  said  concerning  the  relation  of 
syphilis  to  diabetes.  It  cannot  be  denied  that  evidences  of  syphilis 
have  been  found,  either  during  life  or  post  mortem,  in  very  many 
cases  of  diabetes,  a  fact  that,  in  view  of  the  wide  dissemination  of 
syphilis,  need  excite  no  wonder.      Isolated  cases  of  diabetes  have 
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very  often  in  times  past  been  referred  to  syphilis  for  their  exciting 
cause.  They  were  cases  in  which  disease  of  the  cerebral  arteries  and 
of  the  brain  itself  had  been  caused  by  the  action  of  the  syphilitic 
poison,  and  if  it  be  admitted  that  diabetes  may  be  produced  by  in- 
fluences emanating  from  the  central  nervous  system  it  follows  as  a 
consequence  that  diabetes  may  stand  in  immediate  causal  relation  to 
syphilis.  This  assumption  has  an  important  therax)eutic  aspect  in 
view  of  the  fact  that  neurogenous  diabetes  is  most  frequently  curable 
and  disappears  coincidently  with  the  subsidence  of  the  cerebral 
affection. 

Furthermore,  it  is  certainly  of  importance,  in  this  connection,  to 
examine  into  diseases  of  the  pancreas  of  syphilitic  origin.  Among  all 
the  changes  of  the  pancreas  leading  to  the  production  of  diabetes 
simple  atrophy  and  sclerosis  (overgrowth  of  the  connective  tissue  at 
the  expense  of  the  parenchyma)  seem  to  be  the  most  frequent.  It 
has  not  yet  been  decided  how  far  these  diseases  may  be  caused  by 
syphilis,  either  directly  or  as  a  result  of  an  intervening  endarteritis. 
The  determination  of  this  question  is  also  of  importance  in  a  thera- 
peutic sense. 

On  the  other  hand  it  is  going  decidedly  too  far  to  assert  flatly,  as 
some  authors  do,  that  diabetes  is  a  syphilitic  disease.  This  theory 
is  advocated  by  Schnee  in  his  monograph  on  Diabetes.  He  holds 
that  all  cases  of  diabetes  are  referable  to  an  hereditary  predisposi- 
tion, indeed  that  they  are  all  associated  with  hereditary  syphilis. 
Such  a  view  must  be  absolutely  rejected,  for  it  is  altogether  insuffi- 
cient and  is  opposed  by  the  results  of  a  careful  analysis  of  all  the 
anamnestic  points  in  numerous,  I  might  say  most,  cases  of  diabetes. 
More  than  that,  it  may  be  remembered  that  diabetes  was  a  disease 
recognized  by  Greek  and  Boman  physicians,  while  syphilis  is  sup- 
posed to  have  been  communicated  to  Euroi>ean8  by  the  Indians,  after 
the  discovery  of  America,  as  if  in  revenge  for  their  discovery  and 
annihilation  (C.  Binz''). 

CHEMICAIi     PATHOLOOT     AND     METABOLISM     IN 

DIABETES. 

I.  The  Glycosuria. 

Glycosuria  stands  out  most  prominently  among  all  the  symptoms 
of  diabetes.  We  have  already  seen  that  "  diabetes  mellitus*'  and 
"glycosuria"  are  not  notionally  coincident.  The  first  term  is  em- 
ployed to  denote  the  disease  in  its  entirety,  the  second  to  express  a 
phenomenon  consequent  upon  an  unkno^vn  process  concerning  the 
true  nature  of  which  our  knowledge  is  as  yet  purely  hypothetical. 
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For  the  physician,  however,  glycosuria  is  more  than  a  symptom 
in  the  ordinary  meaning  of  the  word.  It  is  for  him  in  every  case 
the  object  of  special  study  and  in  every  case  the  object  of  therapeutic 
consideration.  In  many,  I  might  say  in  most,  of  the  measures  taken 
the  physician  thinks  more  of  repressing  the  glycosuria  than  of  re- 
moving the  diabetic  diathesis.  He  is  right  in  so  acting,  for  in  so  far 
as  he  contends  against  the  symptom  which  is  amenable  to  treatment 
he  helps  the  patient;  he  takes  away  from  the  disease  a  weapon  with 
which  it  threatens  life.  In  order  to  be  able  to  do  this  with  success, 
while  avoiding  the  attaching  of  undue  importance  to  the  symptom, 
a  clear  insight  into  the  symptomatic  forms  of  glycosuria  and  the 
metabolic  significance  of  this  phenomenon  is  necessary. 

1.   The  Daily  Amount  of  Sugar  Excreted,  and  its  Estimation. 

The  amount  of  sugar  excreted  varies  greatly  in  different  cases  and 
also  at  different  times  in  the  course  of  the  same  case.  Some  dia- 
betics excrete  only  a  few  grams  daily  or  even  none  at  all,  while  in 
others  the  quantity  of  sugar  passed  in  the  urine  in  the  twenty-four 
hours  may  amount  almost  to  a  kilogram  (two  pounds  avoirdupois). 
Such  excessive  figures  are,  however,  very  rarely  met  with,  although 
a  daily  excretion  of  from  300  to  500  grams  (one-half  to  one  pound) 
is  not  uncommon. 

It  is  important  to  know  the  total  amount  excreted  in  a  given  case. 
To  determine  this  the  patient  must  be  instructed  to  save  all  the  urine 
passed  in  the  twenty-four  hours  in  a  common  receptacle.  This  quan- 
tity is  carefully  measured,  and  then  a  sample  is  subjected  to  a  quan- 
titative analysis  for  sugar.  It  is  very  important  to  mix  together  all 
that  is  passed  in  the  twenty-four  hours,  since  the  amount  of  sugar 
may  vary  considerably  in  the  single  portions  voided  at  different 
times  of  the  day. 

After  the  percentage  of  sugar  has  been  determined  and  the  total 
amount  of  urine  passed  has  been  measured,  we  have  still  not  done 
much  to  aid  us  in  judging  of  the  gravity  of  the  case.  We  often  hear 
the  laity  and  even  physicians  express  themselves  somewhat  as  follows : 
"  As  regards  the  patient  X  matters  are  not  so  bad,  for  he  excretes  only 
2  per  cent,  of  sugar  in  the  urine;  but  T  has  a  very  grave  form  of  dia- 
betes, for  he  always  has  6  per  cent,  or  more  of  sugar  in  his  urine;" 
or  similar  comparisons  are  made  concerning  the  daily  amounts  ex- 
creted, as,  for  example,  a  case  with  a  daily  excretion  of  50  grams 
is  regarded  without  further  consideration  as  less  severe  than  one 
whose  urine  contains  250  grams  in  the  twenty-four  hours.  Com- 
parisons of  this  kind  are  justified  only  when  the  diet  in  the  given  cases 
is  exactly  the  same,  but  they  are  utterly  worthless  and  misleading 
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when  the  food  of  the  two  patients  varies  in  quantity  and  quality. 
When  the  nature  of  the  diet  is  taken  into  consideration  it  may  well 
be  that  the  disease  will  be  found  to  be  actually  much  more  grave  in 
the  patient  who  excretes  the  daily  amount  of  only  50  grams  than 
in  the  one  who  passes  250  grams.  This  would  be  true,  for  exam- 
ple, if  the  first  patient  carefully  avoided  the  ingestion  of  food  con- 
taining carbohydrates,  while  the  second  indulged  freely  in  articles 
rich  in  these  substances. 

2.   The  Various  Degrees  of  Glycosuria  and  tJieir  OactUations. 

The  question  that  has  always  to  be  determined  in  judging  of  a 
given  case  is :  To  what  extent  is  the  individual  able  to  consume  carbo- 
hydrates in  his  body?  We  have  seen  that  the  healthy  man  is  fully 
prepared  to  deal  with  very  large  quantities  of  carbohydrates  by 
(1)  burning  a  part  at  once,  thereby  meeting  the  requirements  of  heat 
production  and  labor,  (2)  storing  up  a  second  portion  in  the  form  of 
glycogen,  (3)  slowly  converting  another  portion  into  fat,  and  (4)  ex- 
creting a  fourth,  very  small,  part  in  the  urine,  in  cases  in  which 
carbohydrates  have  been  ingested  in  unduly  large  amounts  and  at 
short  intervals.  Now  in  a  diabetic  the  first  three  of  these  modes  of 
sugar  disposal  are  in  some  way  interfered  with,  and  the  extent  of  the 
fourth  serves  as  a  measure  of  the  degree  of  this  interference.  The 
more  of  a  given  quantity  of  sugar,  introduced  into  the  organism  for 
purposes  of  estimation,  that  appears  again  in  the  urine,  the  more 
pronounced  will  the  interference  with  the  consumi)tion  of  sugar  be 
regarded.  Naturally,  in  order  to  find  the  degree  in  which  the  sugar 
exci*etion  occurs,  we  must  have  a  standard  measure  which  we  can  use 
as  a  basis  for  our  calculations. 

A  procedure  which  was  suggested  indei>endently  of  each  other  by 
I.  Seegen  and  M.  Traube,  and  which  has  been  found  to  answer  the 
purpose  admirably  in  practice,  is  the  following:  The  condition  of 
the  urine,  when  the  patient  is  on  a  diet  absolutely  free  from  carbo- 
hydrates, is  first  ascertained.  According  as  it  is  then  free  from  sugar 
or  not,  a  distinction  is  made  between  mild  and  severe  cases.  I  prefer 
to  use  the  term  mild  and  severe  glycosuria. 

a.  Mild  Glycosuria. — ^This  is  characterized  by  the  fact  that  the 
urine  becomes  sugar-free  within  a  few  days  after  all  carbohydrates 
have  been  withdrawn  from  the  diet,  and  only  when  the  carbohydrates 
are  again  ingested  does  sugar  reapx)ear  in  the  urine.  Let  us  under- 
stand clearly  the  conditions^  present.  Even  when  carbohydrates  are 
withdrawn  from  the  diet  the  organism  is  by  no  means  sugar-free. 
Sugar  is  continually  formed  from  the  albumin  and,  as  I  believe,  under 
certain  circumstances  from  fat  as  well.     But  all  these  carbohydrates, 
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set  free  in  the  body  during  regressive  metamorphosis  of  liighly  con- 
stituted molecules,  are  formed  very  slowly,  and  a  sudden  flooding  of 
the  organism  with  carbohydrates  can  never  occur  in  this  way.  If 
the  diabetic's  power  of  consuming  carbohydrates  is  only  moderately 
restricted,  the  organism  is  well  able  to  dispose  of  these  slowly  formed 
quanta  of  grape  sugar  and  excretes  none  in  the  urine. 

These  "  mild  cases"  present  every  form  of  gradation.  Some  pa- 
tients are  free  from  glycosuria  only  when  the  food  contains  absolutely 
no  sugar;  others  again  may  take  carbohydrates  in  small  quantities, 
perhaps  40  to  60  grams  in  divided  doses  throughout  the  day,  'with- 
out becoming  glycosuric,  but  if  they  should  take  this  amount  at  one 
dose,  they  would  immediately  pass  a  portion  of  it  in  the  urine.  The 
mechanism  of  this  is  easily  understood :  the  organs  are  capable  of 
attending  to  the  carbohydrates  passing  into  the  circulation  slowly  a 
little  at  a  time,  but  are  unable  to  cope  with  them  when  suddenly  in- 
troduced in  quantity.  In  other  patients  we  can  give  with  safety  still 
larger  amounts,  100  to  160  grams  of  carbohydrates  being  easily 
disposed  of,  sugar  appearing  in  the  urine  only  when  this  limit  is 
exceeded. 

In  order  to  obtain  comparable  values  I  always  start  with  the 
same  fixed  diet — a  standard  diet.  Before  the  patient  is  finally  put 
upon  it  I  prescribe  a  gradual  reduction  of  carbohydrates,  not  shut- 
ting them  oflf  suddenly  and  entirely.  My  standard  diet,  in  which  in 
the  case  of  the  poor  I  substitute  other  cheaper  articles  but  of  the 
same  nutritive  values,  is  the  following : 

Breakfast:  5  gm.  of  tea  steeped  in  200  c.c.  of  water;  150  gm.  of 
ham ;  one  egg. 

Lunch:  200  gm.  cold  roast  beef;  60  gm.  fresh  cucumber  with  5 
gm.  vinegar,  10  gm.  olive  oil,  and  salt  and  pepper  to  taste;  20  c.c. 
brandy  with  400  c.c.  Apollinaris  water;  60  c.c.  coffee  without  milk 
or  sugar. 

Dinner:  200  c.c.  clear  bouillon;  250  gm.  beef  (weighed  raw) 
basted  with  10  gm.  butter;  80  gm.  green  salad,  with  10  gm.  vinegar 
and  20  gm.  olive  oil,  or  3  tablesx)oonfuls  of  some  well-cooked  green 
vegetable;  3  sardines  k  Fhuile;  20  c.c.  cognac  with  400  c.c.  Apolli- 
naris water. 

Supper:  2  eggs  (raw  or  cooked) ;  400  c.c.  seltzer  water. 

This  standard  diet  is  free  from  carbohydrates ;  it  contains  very 
nearly  200  gm.  albumin  (with  32  gm.  nitrogen)  and  about  135  gm. 
fat.  As  soon  as  the  urine  has  been  free  from  sugar  for  two  or  three 
days  under  this  diet,  gradually  increasing  amounts  of  starch  up  to 
20,  50  and  100  gm.  are  added.  I  sometimes  give  for  this  purpose 
white  bread,  containing  55  per  cent,  of  starch,  and  sometimes  Albert 
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biscuit  which  contains  75  per  cent,  of  starch.  As  soon  as,  under 
these  increasing  additions  of  starch,  sugar  reappears  in  the  urine,  we 
get  the  formula : 

Tolerance  =  standard  diet  +  x  gm.  starch. 

In  patients  with  mild  glycosuria  a  careful  observer  can  convince 
himself  most  positively  that  the  diabetic  disturbance  is  not  con> 
stantly  the  same  in  a  given  case,  but  that  it  oscillates  in  a  remarka- 
ble and  whoUy  unaccountable  manner,  and  indeed — ^a  fact  which  I 
wish  especially  to  emphasize — independently  of  any  therapeutic  in- 
terference. As  an  example  of  this  I  recall  the  case  of  a  corpulent 
patient  with  diabetes  whom  I  had  under  observation  for  a  number  of 
years ;  at  first  he  could  take  5  gm.  of  starch  daily  without  excreting 
sugar  in  the  urine;  a  few  months  later  the  tolerance  had  risen  to  80 
gm.,  then  fell  back  to  20  gm.,  and  afterward  rose  again  to  100  and 
even  150  gm.  of  starch.  Frequently  the  oscillations  are  even  much 
more  marked.  There  are  patients  who  for  a  long  time  can  bear  al- 
most no  carbohydrates ;  then  the  glycosuria  entirely  subsides,  some- 
times gradually,  at  other  times  tolerably  quickly,  and  the  individuals 
may  go  to  the  family  table  and  eat  the  ordinary  diet  there  offered 
without  showing  a  trace  of  sugar  in  the  urine ;  and  then  at  a  later 
period,  months  or  years  afterward,  the  glycosuria  reappears.  Ob- 
servations of  this  kind  are  especially  frequent  in  corpulent  or  gouty 
I)ersons. 

In  cases  of  this  kind  it  often  seems  as  though  the  therapeutic 
measures  instituted,  for  example,  a  course  of  the  waters  at  Kissingen, 
Carlsbad  or  Neuenahr,  had  had  a  very  positively  favorable  influence. 
In  other  instances  a  much  less  marked  interference  with  the  patient's 
mode  of  living  appears  to  effect  a  change  for  the  better;  such  may 
be  increased  muscular  exercise,  the  disuse  of  alcohol  or  tobacco, 
insistance  upon  a  regular  action  of  the  bowels,  and  the  like.  We 
shall  sx)eak  of  this  again  in  the  section  on  the  Treatment  of  Diabetes, 
and  only  refer  to  it  here  as  a  warning  against  an  overestimation  of 
the  value  of  such  measures.  It  is  indeed  often  very  difficult  for  the 
physician,  who  has  a  modest  appreciation  of  his  own  powers  and  of 
his  success  in  therai)eutics,  to  decide,  in  this  disease,  whether  he  is 
in  the  presence  of  a  spontaneous  improvement  or  of  one  brought 
about  by  medical  art. 

b.  Severe  Glycosuria. — This  is  characterized  by  the  fact  that  the 
excretion  of  sugar  continues  in  spite  of  the  total  withholding  for 
days  of  carbohydrates  from  the  diet.  It  signifies  that  even  the  car- 
bohydrates gradually  and  slowly  formed  from  the  albumin,  and  ad- 
mitted a  little  at  a  time  into  the  circulation,  are  not  wholly  consumed. 
The  functions  of  glycogen  storage,  of  the  splitting  up  of  the  sugar 
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molecule  in  the  tissues  and  of  its  compression  into  fat  must  be  very 
seriously  affected. 

Here  also  there  are  many  degrees  of  gravity,  the  tolerance  of  car- 
bohydrates varying  greatly  in  different  cases.  Some  diabetics,  for 
example,  with  a  daily  ingestion  of  1,000  gm.  of  meat  will  still  con- 
tinue to  excrete  sugar,  but  if  the  amoimt  is  reduced  to  500  gm.  the 
glycosuria  ceases.  What  is  the  significance  of  this  phenomenon? 
In  1,000  gm.  of  flesh-meat  there  are  about  212  gm.  of  albumin,  in  500 
gm.  about  106  gm.  of  albumin.  Now  it  is  known  that  the  decompo- 
sition of  albumin  in  man  keeps  pace  nearly  with  its  ingestion ;  and 
this  holds  true  in  the  main  even  in  diabetics.  Therefore,  after  the 
ingestion  of  1,000  gm.  very  nearly,  although  not  exactly,  a  double 
(luantity  of  albumin  is  decomposed  in  the  body,  and  therefore  also 
approximately  double  the  amount  of  carbohydrate  is  formed  by  the 
division  of  the  albumin  molecule.  In  our  supposed  case  the  quantity 
of  sugar  formed  from  500  gm.  of  meat  was  disposed  of  in  the  body, 
but  that  formed  from  1,000  gm.  of  meat  could  not  be  entirely  con- 
sumed. In  the  severest,  but  very  rare,  cases,  the  urine  does  not  be- 
come sugar-free  even  when  the  decomposition  of  albumin  is  reduced 
to  its  lowest  possible  figure,  that  is,  during  an  absolute  fast. 

For  the  estimation  of  these  severe  forms  of  glycosuria  the  above- 
described  carbohydrate-free  standard  diet  is  also  suitable ;  the  more 
sugar  that  remains  in  the  urine  after  the  institution  of  this  diet  the 
more  grave  is  the  glycosuria.  If  such  trials  are  rej)eated  from  time 
to  time  it  will  be  found  that,  in  these  severe  forms  as  well  as  in  the 
milder  ones,  the  sugar-destroying  power  varies  in  energy  in  individ- 
ual cases.  Cases  will  frecjuently  be  encountered  in  which  sugar  dis- 
appears from  the  urine  immediately  upon  the  institution  of  the  stan- 
dard diet,  which  respond  at  once  to  any  addition  of  carbohydrates 
although  they  bear  very  well  an  increase  in  the  amount  of  albumin 
(transition  forms ;  see  below) .  These  cases  are  more  favorable  than 
those  in  which  sugar  continues  even  with  the  standard  diet,  but  are 
less  favorable  than  those  which  can  bear  a  slight  addition  of  carbo- 
hydrates to  this  standard  diet. 

c.  Critical  Remarks  concerning  the  Division  into  Severe  and  Mild 
Forms  of  Glycosuria, — Most  authors  believe  that  the  difference  be- 
tween severe  and  mild  forms  of  glycosuria  is  merely  a  quantitative 
one.  I  am  also  of  this  opinion,  but  there  are  those  who  hold  the 
contrary.  Among  the  most  prominent  of  the  latter  may  be  mentioned 
I.  Seegen,  who  has  endeavored  in  numerous  writings  to  prove  that 
these  two  forms  constitute  distinct  diseases.  The  mild  form  is  re- 
ferred to  disease  of  the  liver,  the  severe  form  to  a  functional  distur- 
bance of  all  the  cells  of  the  body.     In  the  mild  form,  says  Seegen, 
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only  the  nutritive  sugar,  but  in  severe  forms  that  also  which  is  pro- 
duced in  the  liver  from  albumin  {"  liver  sugar")  is  excreted  in  the 
urine.  The  first  is  only  fat  forming,  the  second  is  fuel  for  consumj)- 
tion  in  the  body. 

The  following  may  be  said  against  this  division  and  the  theoreti- 
cal grounds  upon  which  it  is  made : 

1.  We  know  of  no  physiological  fact  upon  the  strength  of  which 
it  may  be  assumed  that  the  sugar  ingested  with  the  food  finds  any 
application  essentially  different  from  that  of  the  sugar  formed  within 
the  body  itself.  But,  on  the  contrary,  we  know  of  many  facts  which 
prove  the  opposite,  especially  the  facts  of  the  mutual  interchange- 
ability  of  nutrient  material  according  to  the  laws  of  isodynamia. 

2.  Between  the  mild  and  severe  forms  of  glycosuria  we  meet  with 
transitional  forms.  A  glycosuria  which  is  at  first  mild  may  often 
become  severe,  although  the  reverse  is  rare.  Neither  pathologically 
nor  etiologicaUy,  nor  in  respect  to  complications  and  final  outcome, 
can  any  essential  difference  be  justly  maintained.  On  the  contrary, 
exi)eriment  has  shown  that,  after  a  lesion  of  the  i)ancreas,  at  first  a 
mild  form  of  diabetes  occurs,  and  later,  as  the  pancreatic  affection 
continues  and  passes  into  atrophy  of  the  organ,  the  diabetes  merges 
into  the  severe  form  (Sandmeyer ') ;  this  speaks  in  the  strongest 
manner  in  favor  of  the  unity  of  the  cause  and  of  the  merely  quantita- 
tive difference  in  degree  of  the  two  forms.  As  regards  prognosis 
there  is,  it  is  true,  a  difference.  This  is  comparable  to  the  difference 
existing  between  a  very  chronic  pulmonary  tuberculosis  accompanied 
with  marked  new  connective-tissue  formation  and  an  acute  caseous 
pulmonary  phthisis.  Both  are  essentially  the  same  disease,  yet  how 
different  in  course  and  prognosis ! 

3.  We  must  indeed  admit  the  fact,  adduced  by  Seegen,  that  the 
carbohydrates  of  the  food  are  much  more  likely  to  cause  glycosuria 
than  those  formed  in  the  body  from  albuminates.  It  is  very  clearly 
seen  in  the  transitional  forms.  Still  it  is  not  permissible  to  conclude 
from  this  that  there  is  any  qualitative  difference  in  the  uses  to  which 
the  carbohydrates  derived  from  these  two  sources  are  put.  The 
difference  remains  always  a  quantitative  one  and  can  be  explained  in 
the  following  way : 

a.  The  rapidity  with  which  the  sugar  introduced  through  the 
mouth  enters  the  blood  is  much  greater  than  that  with  which  sugar  is 
formed  from  the  slowly  absorbed  and  slowly  decomposed  albumin. 
The  cells  are  able  to  take  care  of  the  sugar  coming  to  them  gradually, 
but  not  of  that  suddenly  i>oured  upon  them. 

6.  The  sugar  derived  from  the  food  reaches  the  cells  as  a  ready- 
formed  molecule  (grax>e  sugar)  and  approaches  them  from  without; 
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the  sugar  derived  from  albumin  originates  in  the  cells  themselves 
and  presents  itself  to  their  uses  in  the  nascent  state.  It  is  easy  to 
understand  that  the  cells  may  be  fully  capable  of  disposing  of  the 
nascent  molecide  while  unable  to  cope  with  one  already  formed. 

3.  Directioiis  for  Measuring  the  Intensity  of  the  Glycosiuia, 

If  it  is  correct  to  say  that  a  hard  and  fast  line  between  "  mild" 
and  "  severe"  forms  of  diabetes  cannot  be  drawn,  then  practical  ne- 
cessity only  prescribes  with  what  measure  we  shall  estimate  the  de- 
gree of  disturbance  of  the  sugar-consuming  function.  The  procedure 
above  described  answers  all  practical  needs  and  has  the  advantage 
of  pointing  out  a  secure  path  for  the  therapy  of  the  disease.  For 
the  sake  of  a  better  apprehension  of  the  subject  I  will  briefly  state 
once  more  the  measures  to  be  employed.     These  are : 

a.  For  a  few  days,  gradual  withdrawal  of  carbohydrates  from  the 
food. 

b.  For  five  days,  the  standard  diet  (p.  76). 

c.  If  the  urine  now  becomes  sugar-free,  a  i)rogres8ively  increasing 
quantity  of  starch  is  added  to  the  standard  diet  until  glycosuria  re- 
turns.    The  tolerance  is  expressed  by  the  formula : 

Tolerance  =  standard  diet  +  x  gm.  starch. 

d.  If,  while  the  patient  is  on  the  standard  diet,  the  sugar  disap- 
pears from  the  urine  but  returns  immediately  upon  the  addition  of  a 
small  amount  of  carbohydrate,  then  100  gm.  of  meat  may  be  added. 
The  addition  of  a  larger  quantity  is  unnecessary,  as  it  cannot  be  uti- 
lized in  practice.  In  general  this  test  has  more  of  a  theoretical  than 
a  practical  value,  and  may  therefore  be  omitted.     The  formula  reads : 

Tolerance  =  standard  diet  +  0  gm.  starch. 

=  standard  diet  +  100  gm.  flesh  meat. 

e.  If  the  glycosuria  continues  after  the  patient  has  been  put  on 
the  standard  diet,  the  amount  of  sugar  in  the  urine  is  to  be  deter- 
mined, its  average  from  the  third  to  the  fifth  day  of  the  standard  diet 
being  estimated,  and  the  condition  is  then  indicated  by  the  formula : 

Tolerance  <  standard  diet;  sugar  =  x  gm. 
By  means  of  this  method,  which  demands  only  simple  and  easily 
executed  analyses,  the  physician  may  arrive  at  the  most  exact  appre- 
ciation of  the  intensity  of  the  disturbance  causing  the  glycosuria. 
He  can  without  any  further  investigation  compare  one  case  with 
another  and  gather  definite  data  concerning  the  progress  of  any  given 
case ;  temporary  improvement  or  exacerbation  will  not  escape  him, 
and  he  can  accurately  estimate  the  results  of  dietetic, or  medicinal 
treatment. 
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Besides  this  method,  which  always  demands  a  certain  control  of 
the  patient  and  can  therefore  be  carried  out  only  in  hospitals  or  pri- 
vate clinics,  the  following  procedure  has  stood  me  in  good  stead : 

I  order  a  diet  which  is  i>oor  in  carbohydrates,  but  x>ermit  no  trace 
of  carbohydrates  to  be  ingested  after  three  o'clock  in  the  afternoon. 
On  the  following  morning  the  patient,  on  rising,  voids  the  night 
urine,  and  then  preserves  that  passed  two  hours  later,  without  in  the 
mean  while  having  taken  anything  to  eat  or  drink.  This  urine  is 
brought  to  the  physician  and  examined.  Frequently  this  urine,  ex- 
creted while  the  patient  is  fasting,  contains  no  sugar  at  all;  at  other 
times  the  variations  in  the  amount  of  sugar  contained  in  it  enable  us 
to  judge  of  oscillations  in  the  intensity  of  the  disease.  The  advan- 
tage of  the  method  consists  in  this,  that  a  sample  of  urine  is  exam- 
ined the  composition  of  which  is  scarcely  influenced  by  the  quality  of 
the  food  ingested  {urina  sanguinis  autorum). 

It  is  hardly  necessary  to  utter  the  warning  not  to  confine  the 
examination  ordinarily  to  samples  of  urine  excreted  only  during  the 
morning  hours,  for  were  that  the  rule  many  cases  of  diabetes  would 
never  be  diagnosed  at  all. 

4.   Dependence  of  the   Glycosiu^  upon  the  Kind  of  Carbohydrates 

Ingested.^* 

Wherever  exhaustive  researches  have  been  instituted  it  has  always 
been  found  that  no  case  of  diabetes  in  man  is  so  severe  that  all  the 
carbohydrates  ingested  are  excreted  again  unconsumed  (Kulz,  Leo, 
and  others).  Furthermore  it  has  been  shown,  as  was  discovered  by 
Kulz  and  confirmed  later  by  C.  von  Voit,  F.  Voit,  von  Noorden, 
Minkowski,  8.  Solis  Cohen,  Saundby,  Bohland,  and  others,  that  the 
diabetic  organism  is  not  impotent  in  equal  degree  in  the  presence 
of  all  kinds  of  carbohydrates. 

If  equal  weights  of  different  kinds  of  carbohydrates  are  adminis- 
tered in  succession,  the  diet  otherwise  remaining  the  same,  it  is  found 
that — 

Grape  sugar  (dextrose,  glucose)  raises  the  i)ercentage  of  sugar  in 
the  urine  to  the  highest  point  and  the  most  quickly. 

Starch  and  other  carbohydrates  (such  as  maltose  and  dextrin) 
which,  either  in  the  digestive  tract  or  immediately  after  their  absorj)- 
tion,  are  converted  into  grape  sugar,  approach  grape  sugar  very 
closely  in  this  respect. 

Fruit  sugar  (levulose)  increases  the  glycosuria  to  only  half  the 
extent,  or  even  less,  that  grax>e  sugar  does. 

Milk  sugar  and  cane  sugar  occupy  a  middle  place,  in  their  glyco- 
suric  action,  between  grax>e  sugar  and  levulose. 
Vol.  II.— 6 
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The  fact  that  the  diabetic  oiganism  disposes  of  some  sorts  of 
sugar  molecules  better  than  of  others  is  both  theoretically  and  prac* 
tically  important,  because — 

a.  It  is  incomprehensible  on  the  theory  of  an  "  over-production 
of  sugar,"  but  is  easily  explicable  on  the  theory  of  a  ''diminished 
consumption  of  sugar."  It  finds  its  analogue  in  the  decomposition 
of  carbohydrates  by  certain  vegetable  cells.  For  example,  the  com- 
mon yeast  fungus  (Saccharomyces  apiculatus)  seizes  upon  grape 
sugar  and  fruit  sugar  and  converts  them  into  alcohol  and  carbonic 
acid,  but  it  has  no  power  over  cane  sugar,  milk  sugar,  or  other 
varieties. 

6.  It  is  worthy  of  remark  that  levuloee  is  comparatively  well 
borne  by  diabetics.  It  is  after  the  ingestion  of  this  special  form  of 
sugar  by  diabetic  animals  that  large  amounts  of  glycogen  are  stored 
up  in  the  liver,  while  the  organ  remains  tree  from  the  substance  after 
the  ingestion  of  grape  sugar  and  starch. 

c.  It  is  important  as  regards  the  nourishment  of  sufferers  from 
diabetes  that  some  variety  of  carbohydrate  should  be  known  which 
is  not  as  readily  excreted  unchanged  through  the  kidneys,  but  which, 
through  its  consumption  in  the  body,  assists  in  the  production  of 
heat  and  force. 

5.  Relation  of  Glycosuria  to  the  Ingestion  of  Fat  and  Alcohol.^* 

a.  Fat. — ^Up  to  the  present  time  the  influence  of  carbohydrates  and 
albumin  upon  the  excretion  of  sugar  has  alone  entered  into  consid- 
eration. But  it  is  of  the  utmost  importance  to  know  how  fat  acts  in 
this  respect.  Fat  is  an  invaluable  nutrient  material  for  the  diabetic — 
it  is  his  sheet-anchor.  This  is  owing,  in  the  first  place,  to  its  high 
nutritive  value,  and  secondly  to  the  fact  that  its  ingestion  never  in- 
creases the  glycosuria.  This  observation  has.  been  often  made  in 
cases  of  diabetes  by  Cantani,  Ebstein,  von  Mering,  F.  Hirschfeld, 
Weintraud,  and  others,  and  has  also  been  noted  in  experimental 
diabetes  following  extirpation  of  the  pancreas  and  in  phloridzin 
poisoning. 

6.  Alcohol. — ^The  use  of  alcohol  is  recommended  in  almost  all 
treatises  on  diabetes.  But  caution  in  this  respect  is  necessary,  and 
one  should  never  exceed  the  use  of  moderate  amounts,  observing  care- 
fully the  influence  of  the  alcohol  upon  the  glycosuria  and  upon  the 
general  condition  of  the  patient.  Increase  of  glycosuria  after  the 
ingestion  of  alcohol  has  been  noted  only  by  some  of  the  older  writers, 
and  their  conclusions  are  based  upon  inexact  observations.  Kulz 
has  made  a  study  of  this  point,  and  has  never  seen  any  bad  results 
follow  the  drinking  by  diabetics  of  one  bottle  daily  of  some  strong 
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dry  wine ;  in  one  carefully  studied  case  of  this  sort,  the  glycosuria 
even  fell.  I  myself  have  often  seen  either  no  effect  or  a  slight  im- 
provement, but  have  never  observed  any  appreciable  increase  in  the 
glycosuria  when  the  use  of  alcohol  was  kept  within  moderate  limits. 
For  a  further  discussion  of  the  effects  of  alcohol  the  reader  is  referred 
to  the  section  on  Treatment. 

6.  Relation  of  Glycosuria  io  Muscular  Exercise.** 

As  a  general  rule  the  effect  of  muscular  exercise  is  to  reduce  the 
glycosuria,  the  dietary  condition  remaining  unchanged  (Zimmer, 
Kiilz,  von  Mering) .  Among  the  exercises  of  this  nature  are  walking, 
mountain-climbing,  wheel-turning,  work  at  the  ergoetat,  etc.  This 
fact  is  readily  understood,  if  we  remember  that  in  health  the  mus- 
cles supply  their  needs  of  heat  and  force  production  by  means  of  car- 
bohydrates, and  that  muscular  activity  increases  greatly  the  con- 
sumption of  this  fuel.  A  portion  of  the  gra.j)e  sugar  which  would 
otherwise  have  escaped  in  the  urine  is  taken  up  by  the  muscles. 
Finkler  has  observed  that  massage  of  the  muscles  acts  in  the  same 
way  as  active  exercise. 

A  decrease  in  the  glycosuria  is  not  always,  however,  brought 
about  by  muscular  exercise.  Kiilz  has  noted  exceptions  to  this  rule, 
even  the  opposite  effect.  *  If ,  in  a  given  case,  glycosuria  increases  in 
consequence  of  work  it  may  be  assumed  that  it  is  the  result  of  an 
unusual  fatigue  felt  by  the  patient  during  or  after  his  exercise.  In 
such  a  case,  the  extra  demand  is  evidently  met  by  the  consumption  of 
other  substances,  probably  albumin,  and  the  increased  destruction  of 
albumin  in  turn  leads  to  an  augmented  sugar  excretion.  Whether 
other  influences,  possibly  reflex  nervous  irritation,  also  take  part  in 
paralyzing  the  sugar-consuming  function,  cannot  be  safely  predicted. 

A  diminution  in  the  glycosuria  following  muscular  labor  is  usually 
observed  in  recent  cases,  in  which  the  nutrition  is  still  well  sus- 
tained ;  an  increase  of  the  process  from  the  same  cause  is  seen  in  old 
cases  and  in  greatly  emaciated  individuals. 

7.  Relation  of  Glycosuria  to  the  Condition  of  the  Nervous  System. 

All  diabetic  xmtients  react  to  psychic  and  mental  disturbances  very 
badly,  being  greatly  fatigued  and  exhausted  by  them.  This  effect, 
however,  varies  within  wide  limits  according  to  the  individual  resist- 
ing x)ower  of  the  patient,  and  stands  in  no  direct  relation  to  the  in- 
tensity of  the  glycosuria. 

In  many  cases  the  relation  of  the  glycosuria  to  the  condition  of 
the  nervous  system  stands  out  very  sharply.  Every  physician  can 
recall  cases  in  which  mental  excitement  of  any  kind,  or  an  unwonted 
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intellectual  strain,  lias  been  followed  by  a  series  of  sleepless  nights, 
or  in  which  an  irritation  of  the  nervous  system  through  bodily  pain 
has  resulted  in  a  marked  and  permanent  depression  of  the  tolerance 
for  carbohydrates.  Observations  of  this  sort  may  be  made  in  every 
form  of  diabetes,  whatever  its  cause  may  be  and  whatever  its  degree 
of  mildness  or  severity. 

8.  Relation  of  Glycosuria  to  the  Condition  of  the  Digestive  Organs. 

In  diabetes  the  paradox  has  been  observed  that  the  glycosuria — 
the  phenomenon  upon  which  we  depend  especially  to  measure  the 
gravity^  of  the  disease — diminishes  immediately  upon  the  intercur- 
rence  of  gastro-intestinal  disturbances.  This  is,  however,  only  an 
apparent  paradox,  and  its  explanation  is  simple.  In  the  first  place, 
all  gastro-intestinal  disturbances  of  whatever  nature  are  associated 
with  loss  of  appetite,  and  with  the  cutting  off  of  nutritive  material 
the  most  productive  source  of  the  urine  sugar  begins  to  flow  less 
freely.  In  other  cases  the  same  result  follows,  notwithstanding  an 
undiminished  ingestion  of  food,  because  the  power  of  absorption  is 
restricted.  Ordinarily  the  absorption  of  nutrient  material  from  the 
intestine,  in  cases  of  diabetes,  proceeds  most  satisfactorily,"  so 
that  the  feces  contain  scarcely  any  more  nitrogenous  substances,  fat 
and  carbohydrates,  than  in  health.  But  with  the  onset  of  diarrhoea 
the  conditions  are  changed,  absorption  is  checked,  and  this  acts  in 
the  same  way  as  a  diminished  ingestion  of  food. 

But  this  does  not  exhaust  the  list  of  causes  that  go  to  lessen 
glycosuria  in  acute  digestive  disorders,  for  often  this  decrease  is 
more  pronounced  than  could  be  accotmted  for  by  a  reduced  ingestion 
and  absorption  of  nutrient  material.  Experience  has  taught  us  to 
regard  such  an  excessive  diminution  of  the  glycosuria  as  a  signum 
mail  ominiSy  for  it  is  a  symptom  which  may  accompany  or  herald 
the  dreaded  diabetic  coma.     Of  this  we  shall  speak  later. 

Besides  acute  gastro-intestinal  disturbances  chronic  affections  of 
the  digestive  organs  may  also  exercise  an  important  and  permanent 
influence  upon  the  excretion  of  sugar  in  the  urine.  Although  the 
process  of  absorption,  as  it  goes  on  in  the  great  majority  of  sufferers 
from  diabetes,  leaves  little  to  be  desired,  there  are  still  exceptions  to 
this  rule.  In  some  of  these  cases  the  stools  are  of  enormous  size,  of 
a  thick  pulpy  consistence,  dirty  dark-gray  in  color,  and  greasy  in 
appearance.  Microscopical  examination  shows  the  presence  of  large 
fat  globules,  crystals  of  soap  and  fatty  acids,  and  numerous  muscular 
fibres.  The  results  of  chemical  analysis  accord  with  this  microscopi- 
cal picture.  Hirschfeld,  who  has  made  a  special  study  of  these  cases, 
recovered  on  an  average  35.2  per  cent,  ash,  31.8  per  cent,  nitrogenous 
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substances,  and  34.8  per  cent,  fat,  which  had  been  taken  in  by  the 
mouth,  in  the  feces;  the  normal  figures  are  from  6  to  7  x>er  cent. 

All  our  exx)erience  hitherto  indicates  that,  in  these  cases,  we  have 
to  do  with  i)ancreatic  diabetes,  and  that  the  changes  in  the  pancreas 
must  be  of  such  a  kind  that  not  only  the  ''internal  secretion,"  which 
regulates  sugar  consumption  {cf.  p.  53),  but  also  the  discharge  of 
the  pancreatic  juice  into  the  intestine,  is  seriously  interfered  with. 
The  facts  gleaned  from  exx>eriments  upon  animals  speak  with  special 
force  in  support  of  this  view,  for  identical  anomalies  of  absorption 
are  seen  after  extirpation  of  the  pancreas  in  dogs  (Minkowski, 
Abelmann,  Sandmeyer).  My  experience  has  been  that  the  glyco- 
suria in  these  cases  (which,  it  may  be  remarked,  are  very  rare)  is 
subject  to  greater  and  more  sudden  oscillations  in  intensity  than  it 
is  in  other  forms  of  diabetes,  notwithstanding  an  unchanged  dietary. 
I  have  repeatedly  examined  the  feces  with  a  view  of  determining  the 
cause  of  these  sudden  and  pronounced  oscillations,  and  have  found 
that  the  condition  of  absorption  is  subject  to  corresponding  change, 
being  now  better  and  now  worse.  The  external  appearance  of  the 
patient  betrays  none  of  these  changes. 

9.  Relation  of  Glycosuria  to  Intercurrent  Diseases. 

I  have  already  had  occasion  to  note  the  fact  that  in  many  cases  of 
diabetes  the  urine  becomes  less  saccharine  or  entirely  sugar-free 
during  the  intercurrence  of  an  acute  pyretic  infectious  disease.  This 
is  an  old  experience.  Typhoid  fever  and  relapsing  fever  are  most 
commonly  known  as  glycosuria-lessening;  I  have  observed  the  same 
result  in  fibrinous  pneumonia  and  influenza.  Chronic  diseases  ac- 
companied by  fever,  pulmonary  tuberculosis  in  particular,  have  less 
influence  in  causing  a  diminution  of  the  glycosuria. 

We  cannot  always  count  with  certainty  upon  the  occurrence  of  this 
phenomenon,  individual  cases  reacting  in  various  ways.  The  symp- 
tom is  of  evil  prognostic  import,  and  as  a  general  rule  it  may  be  said 
that  the  more  marked  it  is  the  lower  has  the  patient's  strength  been 
reduced  by  the  intercurrent  disease.  Doubtless  the  loss  of  appetite 
and  diminished  ingestion  of  food,  accompanying  the  acute  disease, 
have  something  to  do  with  this ;  but  they  do  not  explain  aU,  for  it 
may  be  observed  that  a  diabetic,  during  an  attack  of  pneumonia,  will 
bear  large  quantities  of  farinaceous  food  which  would  inevitably  in- 
duce marked  glycosuria  if  eaten  at  any  other  times.  It  is  possible 
that  the  ferments  produced  by  the  specific  bacteria  and  circulating  in 
the  blood  may  give  a  fillip  to  the  cells,  enabling  them  to  dispose  more 
effectually  of  the  sugar  molecule  for  the  time  being.    There  is  a  field 
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here  for  further  investigation,  and  it  is  possible  that  it  may  lead  to 
discoveries  of  therapeutic  value. 

A  reduced  excretion  of  sugar  accompanies  the  final  stages  of  dia- 
betes more  often  than  it  does  the  acute  infectious  diseases.  It  some- 
times happens  that  a  patient  with  diabetes  is  brought  to  the  hospital 
in  a  state  of  coma;  the  urine  contains  no  sugar;  the  patient  dies,  and 
the  diagnosis  of  diabetes  mellitus  is  made  on  pure  conjecture;  after- 
ward it  is  learned  from  the  stateknents  of  the  relatives  that  the  man 
had  suflFered  from  diabetes.  Without  doubt  the  condition  of  com- 
plete inanition  in  which  a  patient  with  diabetic  coma  exists  for  sev- 
eral days  is  the  cause  of  the  disappearance  of  the  glycosuria.  The 
abstinence  from  food  brings  with  it  a  marked  diminution  in  the 
decomposition  of  albumin  and  thus  actively  lessens  the  formation  of 
sugar  in  the  organism. 

It  is  interesting  and  noteworthy  that  the  glycosuria  very  often 
disappears  in  patients  in  whom — ^whether  as  a  consequence  or  not  of 
the  diabetes — granular  atrophy  of  the  kidney  has  developed  (Frerichs, 
Stocvis,  Fiirbringer '■).  The  diabetes  is  cured,  but  we  do  not  know 
the  connection.  The  fact  is,  however,  important,  because  the  tran- 
sition from  diabetes  to  nephritis  must  be  regarded  as  rather  favora- 
ble than  otherwise. 

Finally  it  may  be  recalled  that  suflFerers  from  diabetes,  who  are 
at  the  same  time  subjects  of  the  gouty  diathesis,  as  a  rule  pass  urine 
that  contains  no  sugar  during  an  attack  of  the  gout— diabetes  alter- 
nans  (cf,  p.  68). 

n.  Effects  of  Glycosuria  upon  NuTRmoN  and  Metabolism. 
(Emaciation,  Polyphagia,  Proteid  Decomposition.) 

Our  present  knowledge  concerning  the  consumption  of  nutrient 
material  and  its  relations  to  force  and  heat  production  in  the  body 
enables  us  to  obtain  a  clear  understanding  of  the  consequences 
which  glycosuria  must  bring  with  it  as  regards  metabolic  equilibrium. 

1.  Calcrierchange,  General  Nutrition,** — It  was  formerly  believed 
that  the  process  of  oxidation  is  lowered  in  the  diabetic  organism, 
that  is  to  say,  that  the  kilogram  of  protoplasm  requires  for  the  exer- 
tion of  the  same  force  less  fuel,  consumes  less  oxygen,  and  sets  free 
less  CO,,  than  in  health.  This  view  was  in  notable  conflict  with  the 
law  of  the  conservation  of  force.  The  works  of  Carl  von  Voit,  Leo, 
Weintraud,  and  Laves  show  that  the  diabetic  converts  just  as  much 
potential  energy  into  living  force  as  the  healthy  individual.  Between 
the  diabetic  and  the  healthy  individual  at  rest,  and  between  the 
working  diabetic  and  the  working  healthy  man  there  is  in  this  re- 
spect no  difference. 
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Before  entering  upon  a  study  of  the  sx)ecial  conditions  obtaining 
in  the  diabetic,  a  few  physiological  considerations  must  be  premised. 
Following  the  suggestion  of  Bubner  it  has  become  usual  to  measure 
the  manifestation  of  force  which  reaches  its  development  through 
oxidation  processes  in  the  body  by  the  physical  unit  value  of  the 
calorie  (heat-unit).  By  the  word  calorie  is  understood  the  amount 
of  heat  necessary  to  raise  one  kilogram  of  water  l""  C.  Careful  inves- 
tigations have  shown  that  every  one  of  our  nutritive  substances  by  its 
consumption  in  the  body  produces  an  exactly  definite  amount  of  heat 
or  the  mechanical  equivalent  of  this  measure  in  the  form  of  energy. 

1  gm.  of  albumin,  by  its  converaion  into  urea,  water,  and 

carbonic  acid,  yields 4.1  calories 

1  gm.  of  carbohydrate,  by  its  conversion  into  water  and  car- 
bonic acid,  yields 4. 1  calories  i   Jq  ]ieat 

1  gm.  of  fat,  by  its  conversion  into  water  and  carbonic  acid,  wwi».. 

yields 9.8  calories 

1  gm.  of  alcohol,  by  its  conversion  into  water  and  carbonic 

acid,  yields 7.0  calories 

Further  investigations  have  established  the  value  as  fuel  of  the 
materials  daily  consumed  in  the  body.  An  adult  man  consumes  in 
the  twenty-four  hours,  x>^r  kilogram  of  body  weight,  material  to  the 
value  of 

80  to  85  calories,  when  at  rest. 

85  to  40  calories,  when  in  motion  and  engaged  in  light  work. 

40  to  50  calories,  when  engaged  in  labor  of  moderate  severity. 

In  order  that  the  body  may  maintain  its  metabolic  equilibrium 
the  output  must  be  met  by  an  equivalent  income  of  nutritive  material, 
otherwise  emaciation  takes  place. 

An  example  will  explain  the  position  of  the  diabetic  sufferer: 
Mrs.  B.,  32  years  of  age,  weighing  65  kilograms  (121  pounds), 
occupied  with  light  employment.      Her  nutritive  needs  were  esti- 
mated at  55  X  35  =  1,925  calories.     She  took  daily  for  five  days : 

Albumin 148  gm.  =  006.8  calories. 

Fat 103  gm.  =  948.6       " 

Carbohydrates  ...  180  gm.  =  788.0      ** 

2,293.4      ** 

She  excreted  a  daily  average  of  141  gm.  of  sugar  and  lost  in  this 
way  each  day  nutritive  material  to  the  value  of  141  X4.1  =  578  cal- 
ories. The  food  taken  had  for  her,  therefore,  the  value  of  only 
2,293—578  =  1,715  calories.  As  we  estimated  the  nutritive  needs  at 
1,925  calories,  there  was  a  daily  deficit  of  1,925-1,715  =  210  calories. 
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The  body  muflt,  therefore,  in  order  to  meet  the  requirements  of 
energy  and  heat  production,  have  consumed  of  its  own  substance  to 
the  value  of  210  calories.  In  this  case  we  were  able  to  determine 
what  substances  these  were.  The  patient  ingested  each  day  148 
gm.  albumin,  containing  23.68  gm.  nitrogen.  In  the  urine  there  was 
found  on  an  average  23.3  gm.  nitrogen,  and  in  the  feces  an  average 
of  1.9  gm.  nitrogen — ^a  total  of  25.2  gm.  nitrogen.  The  patient  con- 
sequently lost  a  daily  amount  of  25.2—23.68  =  1.52  gm.  nitrogen, 
corresx)onding  to  a  loss  each  day  of  9.5  gm.  albumin.  Through  the 
decomposition  of  9.5  gm.  albumin  are  produced  9.5x4.1=38.9  cal- 
ories. There  remain,  therefore,  210—38.9=171  calories  to  be  pro- 
duced, which  production  must  be  obtained  by  the  consumption  of 
some  non-nitrogenous  substance.  The  only  substance  which  enters 
into  consideration  is  fat.  In  order  to  produce  171  calories  18.4  gm. 
of  fat  must  be  burned  up  (18.4x9.3=171). 

We  see  from  this  that  a  diet  which  would  be  a  liberal  allowance 
for  a  healthy  person  may  be  insufficient  for  one  with  diabetes.  The 
diabetic  must  accordingly,  in  order  not  to  waste  away,  either  live  on 
a  mixed  diet  of  higher  calorie  value  than  a  healthy  x>er8on,  or  else  so 
compose  a  diet  corresponding  to  his  needs  that  a  loss  of  sugar  to  any 
considerable  degree  may  be  prevented.  He  must  from  the  nature  of 
the  case  resort  to  albuminates  and  fat.  An  individual  suffering  from 
a  severer  grade  of  diabetes  cannot  be  nourished  by  carbohydrates, 
for  they  would  pass  through  him  unconsumed  like  water  through  a 
sieve.     (See  the  section  on  Treatment.) 

We  now  understand  the  remarkable  nutritive  requirements,  the 
polyphagia,  of  the  diabetic.  The  sufferer  from  this  disease,  whose 
diet  is  not  regulated  by  medical  advice,  swallows  great  quantities  of 
food  including  much  carbohydrate.  The  **  stomach  hunger" .  is 
momentarily  stilled,  but  quickly  returns,  for  the  "  tissue  hunger"  is 
not  satisfied.  The  inordinate  apx)etite  of  the  diabetic  disappears  only 
when  the  useless  carbohydrates  are  cut  off  and  their  place  supplied 
by  albumin  and  fat.  When  this  is  done  the  emaciation  of  the  patient 
comes  to  a  halt  with  the  relief  of  the  polyphagia. 

2.  Proteid  DecomposiHon.*" — The  example  just  cited  gives  us  an  op- 
portunity to  discuss  another  point  in  the  metabolism  of  the  diabetic, 
namely,  the  albumin-change.  It  has  for  a  long  time  been  known 
that  diabetic  patients  usually  excrete  a  very  considerable  quantity  of 
nitrogen  (urea).  Larger  figures  are  not  reached,  indeed,  in  any 
other  disease.  Many  authors,  more  particularly  in  France,  have 
given  a  special  name,  azoturia,  to  this  symptom.  The  azoturia  is  in 
great  measure  occasioned  by  the  abundant  ingestion  of  proteids. 
Diabetics  often  take,  in  the  form  of  meat,  eggs,  ham,  sausage,  etc., 
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from  180  to  200  gm.  or  more  of  albumin.  The  excretion  in  the  urine 
of  the  nitrogen  herein  contained — except  for  the  small  amount  i)a8s- 
ing  away  in  the  feces — is  a  physiological  process.  The  healthy  man, 
who  ordinarily  does  not  take  in  more  than  half  this  amount  of  albu- 
min, excreting  usually  from  14  to  16  gm.  of  nitrogen,  would  excrete 
proportionately  large  amounts  of  nitrogen  if  his  diet  were  increased 
to  the  same  extent. 

The  condition  becomes  a  pathological  one  only  when  the  amount 
of  nitrogen  in  the  urine  exceeds  that  taken  in  with  the  food,  in  other 
words  when,  in  addition  to  the  albumin  of  the  food,  that  of  the  tissues 
also  is  decomposed.  This  occurs  in  diabetics  when,  as  in  the  example 
above  given,  so  much  sugar  is  excreted  that  after  the  subtraction  of 
its  heat  value  from  the  heat  value  of  the  food  the  latter  is  found  to 
be  insufficient.  Whenever  an  individual  eats  less  than  the  necessities 
of  his  organism  demand  he  loses  in  body  substance,  partly  albumin 
and  partly  fat;  in  diabetics  with  little  adipose  tissue  the  loss  of  al- 
bumin is  always  proportionately  the  greater,  its  nitrogen  being  added 
to  that  of  the  albumin  of  the  food.  This  waste  of  nitrogen  is  the 
greater  the  more  the  food  value  is  depreciated  by  glycosuria.  It  is 
very  large  as  long  as  the  diabetic  is  left  to  himself  to  ingest  the  car- 
bohydrates which  are  useless  to  him,  but  becomes  slight  or  ceases 
when  the  diet  consists  largely  of  proteids  and  fat  (Lusk,  F.  Yoit, 
von  Noorden,  Hirschfeld,  Weintraud) . 

The  loss  of  nitrogen  may  also  reach  a  high  figure  as  a  result  of  the 
action  of  toxic  substances  upon  the  protoplasm.  Substances  of  this 
kind  prejudicial  to  the  integrity  of  the  protoplasm  are  probably  often 
formed  in  diabetes.  I  refer  particularly  to  the  final  stage  of  the  dis- 
ease, diabetic  coma.  Nevertheless  the  existence  of  an  azoturia  of 
toxic  causation  in  diabetes  has  never  been  determined  with  certainty. 

ni.  Other  Characteristics  op  Diabetic  Urine. 

1.  Qiuiniity  of  the  Urine ;  Specific  Oravity. — Polyuria  is  one  of 
the  most  striking  symptoms  of  diabetes.  It  often  causes  the  patient 
uneasiness  before  any  other  phenomena  of  the  disease  are  noticed. 
The  desire  to  urinate  often  wakes  the  patient  and  forces  him  to  get 
up,  although  as  a  general  rule,  if  not  always;  the  quantity  of  urine 
secreted  during  the  night  is  less  than  that  secreted  during  the  day- 
time. This  is  worthy  of  note,  since  in  other  sufferers  from  a  patho- 
logically increased  diuresis  it  frequently  happens  that  from  two-thirds 
to  three-quarters  of  the  entire  amount  of  the  urine  is  secreted  during 
the  night  (Quincke). 

The  total  volume  of  urine  secreted  in  the  twenty-four  hours 
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amounts  in  many  cases  to  10  litres  (17^  pints)  or  more — sometimes 
even  16  or  20  litres !  In  cases  of  moderate  severity,  where  there  has 
been  no  regulation  of  the  diet,  the  average  quantity  secreted  is  from 
4  to  6  litres  (7  to  lOi  pints). 

An  increase  in  the  amount  of  sugar  brings  an  increase  in  the 
amount  of  urine ;  but  ordinarily  the  amount  of  urine  rises  less  rap- 
idly than  does  that  of  sugar,  so  that  when  the  volume  of  water  is 
greater  the  percentage  of  sugar  is  increased.  The  specific  gravity  is 
consequently  higher  the  greater  the  amount  of  urine  secreted — a 
phenomenon  that  is  not  observed  in  any  other  disease.  The  follow- 
ing tabular  view,  made  up  from  a  large  number  of  urinary  tables, 
shows  the  specific  gravity  and  percentage  of  sugar  corresponding  to 
given  amounts  of  daily  excretion  of  urine.  It  must  be  remembered, 
however,  that  individual  cases  frequently  present  exceptions  to  the 
averages  here  given : 

Total  amount  of  urine  Percentage 

exprasaed  in  litres.  Specific  gravity.  of  sugar. 

1.5-2.5 1.025-1.030  2-3 

2.5-4     1.030-1.036  3-5 

4-6     1.08:^1.040  4-7 

6    -10     1.036-1.046  <J-9 

The  relation  of  the  amount  of  sugar  excreted  to  the  total  volume 
of  the  urine  is  shown  very  clearly  when  the  patient  is  transferred 
from  a  mixed  diet  to  one  consisting  of  meat  and  fat;  the  quantity  of 
urine  immediately  falls  and  along  with  it  that  of  the  sugar,  although 
never  in  exactly  the  same  ratio.  This  is  shown  in  the  following  table 
fromE.  Cless: 

Total  amount  Specific  Percentage 

of  urine.  Gravity.  of  sugar. 

Mixed  diet  (daily  average  of  four  days) 6, 360  c.  c.  1 .  038  7. 05 

Animal  diet  (daily  average  of  seven  days)  ...  8,800  c.c.  1.031  2.2 

If,  under  the  influence  of  a  strictly  meat  diet,  the  urine  becomes 
entirely  or  nearly  free  from  sugar,  then  its  daily  secretion  approaches 
the  normal  amount.  But  the  specific  gravity  remains  higher,  be- 
cause the  urine  is  rich  in  the  end  products  of  the  meat  ingested. 
There  are  many  exceptions  to  the  rules  above  given.  Some  may  be 
formulated,  others  defy  any  schematic  representation. 

a.  The  glycosuria  is  often  preceded  for  a  rather  long  period  by 
greatly  increased  diuresis ;  the  urine  in  this  case  is  of  low  specific 
gravity  and  resembles  that  in  diabetes  insipidus,  but  it  is  better  to 
call  it  premonitory  polyuria  than  diabetes  insipidus,  for  in  the  pres- 
ent state  of  our  knowledge  everything  points  to  the  latter  as  being  a 
disease  sui  generis  and  having  nothing  to  do  with  diabetes  mellitus. 
It  is  very  interesting  to  note  that  many  authors  have  observed  only 
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polyuria  after  experimental  injury  to  the  pancreas,  and  not  glyco- 
suria; if  diabetes  mellitus  did  not  ensue  the  polyuria  rapidly  disap- 
peared. 

b.  When  a  cure  of  diabetes  mellitus  takes  place,  there  often 
follows  a  period,  extending  over  weeks  or  months,  of  polyuria  without 
glycosuria.  In  many  of  these  cases  the  explanation  lies  in  the  fact 
that  the  patients  have  acquired  a  habit  of  drinking  large  quantities 
of  water  which  they  cannot  easily  abandon.  If  the  amount  of  water 
is  lessened  under  the  physician's  orders,  extreme  thirst  is  felt  for  a 
number  of  days,  but  this  gradually  subsides  and  a  normal  diuresis 
is  established.  In  other  cases  the  thirst  cannot  be  overcome,  and  the 
patients  lose  their  apx)etite,  sleep  i)oorly,  and  feel  depressed  when- 
ever the  attempt  is  made  to  reduce  the  x)olyuria  by  restricting  the 
allowance  of  water. 

c.  There  are  some  rare  cases  of  diabetes  mellitus  in  which,  despite 
a  large  percentage  of  sugar,  only  a  normal  quantity  of  urine  is  se- 
creted, and  the  demand  of  the  organism  for  water  does  not  exceed 
physiological  limits.  The  causes  for  this  unusual  condition  are  not 
known.  Peter  Frank  first  described  these  cases  a  hundred  years  ago, 
naming  the  condition  ''diabetes  decipiens." 

d.  The  natural  ratio  between  diuresis  and  glycosuria  may  be  dis- 
turbed artificially  in  various  ways.  A  diminution  in  the  amount  of 
urine  through  reduction  in  the  quantity  of  water  can  seldom  be 
brought  about,  as  experience  has  shown  that  diabetics  bear  this  very 
poorly,  and  if  it  is  insisted  upon  simply  disobey.  On  the  other 
hand  the  reverse  often  obtains.  In  patients  undergoing  a  **  drink 
cure"  the  urine  is  naturally  largely  diluted;  it  increases  in  amount 
while  the  sx)ecific  gravity  faUs  and  the  percentage  of  sugar  is  propor- 
tionately reduced. 

2.  Consequences  of  the  Pdyuria, — a.  Polydipsia. — In  diabetes  mel- 
litus, contrary  to  what  obtains  in  many  cases  of  diabetes  insipidus, 
the  polyuria  is  always  the  primary,  and  the  exaggerated  thirst  (poly- 
dipsia) the  secondary,  condition.  The  thirst  is  great  and  calls  aloud 
for  satisfaction,  yet  it  is  seldom  so  extreme  as  in  diabetes  insipidus. 

6.  Fluidity  of  the  Blood. — The  kidneys  irritated  by  the  sugar  draw 
such  a  volume  of  water  from  the  blood  that  a  certain  amount  of  thick- 
ening of  the  latter  may  result.  In  such  cases  the  proportion  of  solid 
constituents  is  increased,  and  examination  shows  a  larger  amount  of 
hsBmoglobin  and  red  blood  corpuscles  than  normal.  But  this  appar- 
ent increase  of  the  solid  matter  of  the  blood  is  always  slight  and  is  not 
constant,  and  there  may  be  cases  in  which  the  fluid  portion  is 
normal  or  even  relatively  increased.  We  are  still  unable  to  formulate 
any  definite  law  in  this  respect,  notwithstanding  the  many  data  in  our 
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possession.  It  is  possible  that  many  interesting  relations  may  be 
brought  to  light  wlien,  in  addition  to  the  examination  of  the  blood, 
the  amount  of  fluid  ingested  and  the  sensible  and  insensible  losses 
of  water  from  the  organism  are  also  taken  into  account. 

c.  Transpiration  of  Water  through  the  Skin. — Diabetics  usually 
have  a  dry  skin  and  can  with  difficulty  be  made  to  perspire.  The 
reciprocal  relations  of  the  skin  and  kidneys  being  known,  it  is  very 
easy  to  see  that  the  increased  activity  of  the  latter  is  responsible  for 
the  inactivity  of  the  former.  There  are  exceptions,  however,  to  this 
rule,  but  these  relate  only  to  mild  cases  of  diabetes  and  usually  to 
those  occurring  in  corpulent  individuals.  Instances  of  unilateral  or 
local  sweating  are  to  be  regarded  from  a  very  different  standpoint ; 
these  are  to  be  explained  by  a  pathological  irritation  of  the  specific 
nerves  regulating  the  cutaneous  secretion.  The  insensible  perspira- 
tion is  also  diminished.  Owing  to  the  enormous  drain  through  the 
kidneys,  a  relatively  small  amount  of  water  is  present  to  be  disposed 
of  by  evaporation,  but  the  absolute  amount  of  water  evaporated  from 
the  skin  also  is  often  lessened.  That  an  absorption  of  water  through 
the  skin  (negative  insensible  perspiration)  takes  place  was  formerly 
asserted  but  has  not  yet  been  determined  with  certainty. 

3.  Nitrogenous  Constitueiiis  of  the  Urine. — ^We  need  add  but  little 
concerning  the  amount  of  nitrogen  excreted;  that  is  dei)endent  upon 
proteid  decomposition,  and  has  been  already  referred  to  on  page  88. 

a.  Urea. — This  is  true  esi)ecially  of  urea,  which  is  responsible  for 
about  80  or  90  per  cent,  of  the  nitrogen  in  the  urine  and  therefore 
is  subject  to  the  same  laws  that  regulate  the  excretion  of  nitrogen  in 
general.     Of  much  greater  interest  is  the  excretion  of 

b.  Ammonia." — The  healthy  man  excretes  from  0.5  to  1  gm.  of 
ammonia  per  diem,  and  this  amount  may  rise  to  from  1.2  to  1.5  gm. 
when  meat  constitutes  a  large  part  of  the  diet.  In  many  cases  of 
diabetes  the  same  proportion  holds,  but  in  other  cases  the  quantity 
of  ammonia  may  be  much  greater.  An  excretion  of  from  3  to  6 
gm.  a  day  has  been  frequently  observed  (Hallervorden,  Stadelmann, 
Minkowski,  Wolpe,  von  Noorden,  and  others),  and  Stadelmann  even 
found  as  much  as  12  gm.  a  day  in  one  instance.  The  highest  fig- 
ures belong  almost  exclusively  to  the  stage  of  diabetic  coma ;  those 
between  the  extremes,  on  the  other  hand,  may  be  observed  in  given 
cases  for  periods  of  weeks  and  months. 

So  far  as  we  know  the  animal  organism  excretes  increased  amounts 
of  ammonia  when  acids,  which  combine  with  ammonia  and  prevent 
its  union  witli  carbonic  dioxide  to  form  urea,  have  obtained  entrance 
into  the  blood  (Schmiedeberg,  Stadelmann,  Minkowski,  and  others) . 
This  rule  appears  to  hold  good  with  special  force  in  diabetes,  for 
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(1)  The  nonrishment  of  diabetics  is  an  "  acid"  one.  Much  phos- 
phoric acid  is  formed  from  the  large  quantity  of  meat,  etc.,  ingested, 
and  in  particular  a  large  amount  of  sulphuric  acid  is  produced  by 
the  oxidation  of  the  sulphur  which  every  albumin  molecule  contains. 

(2)  Besides  this  large  quantities  of  organic  acids  are  formed  under 
certain  circumstances  in  the  diabetic  organism.  Aceto-acetic  and 
beta-oxybutyric  acids  are  much  the  most  frequently  produced  of  these 
organic  acids.  The  conditions  of  their  formation  will  be  treated  of 
later.  With  the  exception  of  a  few,  as  yet  unexplained,  cases 
(Wolpe),  the  presence  of  these  acids  in  the  urine  is  always  accom- 
I>anied  by  a  profuse  excretion  of  ammonia. 

c.  Greaiinin  often  appears  in  diabetic  urine  in  quantities  that  could 
hardly  be  reached  in  health — 1.6  to  2  gm.  per  diem.  The  cause  of 
this  profuse  excretion  is  to  be  found  in  the  nature  of  the  diet,  for  who- 
ever eats  a  large  amount  of  creatinin-containing  meat  must  excrete 
correspondingly  large  quantities  of  this  substance.  A  second  source  of 
creatinin  is  present  when  the  patient,  as  so  often  happens  in  diabetes, 
consumes  his  own  musculaf  tissue  {cf.  p.  89). 

d.  Uric  Acid. — ^When  proper  methods  of  research  are  employed, 
normal  or  only  slightly  increased  amounts  of  uric  acid  are  found  in 
the  urine  (Startz").  Contrary  results  are  due  to  the  employment  of 
faulty  methods.  According  to  some  French  authors,  there  are  cases 
of  diabetes  which  are  accompanied  by  an  increased  excretion  of  uric 
acid,  and  other  cases  in  which  uricaciduria  and  glycosuria  alternate. 
These  cases  are  referred  by  the  writers  who  report  them  to  **  diabetes 
altemans." 

c.  Albumin.** — Statements  concerning  the  frequency  of  albuminu- 
ria in  diabetes  vary  greatly,  the  numerous  statistics  given  making 
the  i>ercentage  all  the  way  from  10  to  68.7  (Bouchard,  Fiirbringer, 
Schmitz,  Salles,  Bussiere).  The  albuminuria  is  almost  always 
slight.  Pathological  anatomy  teaches  us  that  sufferers  from  diabetes 
seldom  have  perfectly  healthy  kidneys.  Perhaps  the  organ  becomes 
diseased  in  consequence  of  the  enormous  tax  put  upon  it  by  the  ex- 
cretion of  such  large  quantities  of  water,  nitrogenous  substances,  and 
sugar.  Others  believe  that  the  kidneys  are  poisoned  by  the  definite* 
products  of  metabolism  in  the  diabetic  organism.  Albertoni,  Tram- 
busti,  and  Nesti  inculpate  the  aceto-acetic  acid.  Nothing  definite, 
however,  is  known  on  this  point.  Concerning  the  transition  of  dia- 
betes into  granular  contracted  kidney,  see  p.  86. 

4.  Nbn-Niirogenou8  Organic  Substances. — a.  Acetone,  aceto-acetic 
acid,  and  beta-oxybutyric  acid  are  the  most  frequently  encountered 
of  these  substances.  All  these  bodies,  especially  the  first  two,  have 
been  made  the  subjects  of  numerous  publications;  the  literature  in- 
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deed  is  so  voluminous  as  hardly  to  be  gone  through  with.  I  have 
myself  made  an  exhaustive  study  of  these  bodies,  not  only  in  dia- 
betes but  in  other  diseases  as  well,  and  I  must,  in  order  not  to  draw 
the  discussion  out  to  too  great  lengths,  confine  myself  in  general  to  the 
expression  of  my  own  views.  The  common  source  of  acetone,  aceto- 
acetic  acid,  and  oxybutyric  acid  is  without  doubt  albumin.  During 
the  normal  decomposition  of  albumin  in  health  at  most  only  traces 
of  acetone  (about  one  centigram)  are  excreted.  In  cases  in  which  the 
amount  of  acetone  is  increased  and  the  other  substances  appear  in 
the  urine,  either 

(1)  There  is  a  splitting  up  of  the  albumin  molecule  as  regards 
its  non -nitrogenous  derivatives,  which  normally  does  not  take  place, 
or 

(2)  The  normal  decomposition  proceeds  as  far  as  the  formation 
of  the  above-mentioned  substances,  and  then  ceases,  or  finally 

(3)  These  substances  are  formed  through  the  decomposition  of 
certain  kinds  of  albumin  only,  while  they  are  absent  in  the  decom- 
position of  the  ordinary  albumin  of  the  food. 

We  cannot  answer  these  questions  definitely  until  the  still  dis- 
puted point  as  to  whether  acetone  and  the  other  bodies  are  normal 
intermediate  products  of  the  retrogressive  metamorphosis  of  albumin, 
is  settled. 

Acetone  and  dceto-dcetic  acid  have  so  many  points  in  common  that 
they  doubtless  owe  their  origin  to  one  and  the  same  process  affecting 
the  albumin  molecule,  and  indeed  it  appears  probable  that  aceto-acetic 
acid  is  the  mother-substance  of  acetone.  When  but  little  aceto-acetic 
acid  is  formed  the  entire  amount  becomes  converted  into  acetone, 
but  when  a  large  amount  is  formed  a  part  of  it  appears  in  the  urine 
together  with  the  acetone.  The  conversion  of  the  acid  into  acetone 
possibly  takes  place  in  the  urine,  but  in  addition  to  this  it  certainly 
occurs  within  the  tissues  or  in  the  blood,  as  the  volatile  acetone  is 
found  in  the  expired  air.  Since  aceto-acetic  acid,  even  outside  of  the 
body,  is  transformed  with  extreme  facility  into  acetone,  there  is 
nothing  against  the  probability  of  this  assumption. 

I  called  attention  two  years  ago  to  the  fact  that  always,  whenever 
large  quantities  of  acetone  and  aceto-acetic  acid  appear  in  the  urine, 
the  albumin  of  the  body  is  being  destroyed — in  consequence  either 
of  insufiicient  nourishment,  starvation,  or  of  a  poisoning  of  the  proto- 
plasm by  enterogenous  toxines  and  bacterial  products.  I  have  con- 
cluded from  that  that  the  formation  of  these  substances  takes  place 
only  during  the  decomposition  of  the  albumin  of  the  body,  and  never 
during  that  of  the  albumin  of  the  food. 

The  facts  of  diabetic  acetonuria  and  diaceturia  can  be  brought  into 
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agreement  with  this  conclnsion,  for  we  have  seen  that  the  diabetic  is 
often  in  the  condition  of  consuming  his  own  proteids.  In  fact  I  have 
myself  seen  a  high  degree  of  acetonoria  and  diacetoria  in  diabetics 
only  when  the  output  of  nitrogen  was  greater  than  the  income. 
Furthermore,  whenever  cases  are  reported  iu  the  literature,  as  they 
frequently  are,  in  which  acetone  is  excreted  in  the  urine  to  the  amount 
of  several  decigrams  or  grams  (even  as  much  as  10  grams)  a  day, 
we  are  always  able  to  see,  from  the  facts  given  in  relation  to  the  diet 
and  to  the  glycosuria,  that  there  must  have  been  quite  a  considerable 
waste  of  the  albumin  of  the  body. 

Betoroxybutyric  add  is  perhaps,  as  many  believe,  the  first  stage 
in  the  formation  of  aceto*acetic  acid.  Clinically,  however,  it  presents 
a  certain  independence,  and  I  regard  it  as  more  probable  that  oxy- 
butyric  acid  on  the  one  hand  and  aceto*acetic  acid  on  the  other  arise 
from  qualitatively  different  decomposition  processes. 

Similar  relations  to  those  existing  between  the  decomposition  of 
albumin  and  the  formation  of  acetone  are  not  observed  in  regard  to 
oxy butyric  acid.  The  latter  is  regularly  absent  in  diabetics  who  are 
in  good  physical  condition,  and  not  infrequently  also  in  those  who 
are  suffering  from  a  marked  loss  of  body  albumin.  While  oxybuty- 
ric  acid  is  permanently  absent  in  a  certain  number  of  cases  of  diabetes, 
and  is  not  necessarily  present  even  in  those  who  are  greatly  reduced 
by  pulmonary  tuberculosis  and  other  complicating  diseases,  other 
diabetics  begin  after  a  certain  time,  and  without  any  cause  that  we 
can  detect,  to  excrete  it.  Sometimes  the  daily  amount  excreted  is 
only  a  few  grams,  at  other  times  it  reaches  50,  100,  or  150  grams. 
After  the  excretion  has  once  begun,  it  is  never  interrupted  for  more 
than  a  few  days  at  a  time;  it  is  x)ermanent  and  shows  a  constant  ten- 
dency to  increase.  According  to  all  our  exx)erience  up  to  the  present 
time,  the  symptom  is  of  the  gravest  prognostic  significance ;  in  most 
cases,  at  the  end  of  a  few  days  or  weeks,  diabetic  coma  ensues  and 
the  case  passes  on  to  a  fatal  termination. 

6.  Relation  of  these  Substances  to  Diabetic  Coma. — Upon  the 
ground  of  the  just-mentioned  temporal  coincidence,  many  authors 
look  upon  diabetic  coma  as  an  ''acid  intoxication"  (Stadelmann, 
Minkowski,  von  Jaksch) ;  others  regard  it  as  the  result  of  a  specific 
poisonous  action  of  oxybutyric  acid  or  the  substances  allied  to  it; 
while  others  again  would  attribute  to  acetone  and  aceto-acetic  acid  as 
well  an  important  role  in  the  etiology  of  diabetic  coma.  The  last- 
named  opinion  is  hardly  tenable.  I  have  often,  as  have  also  other 
observers,  seen  marked  acetonuria  and  diaceturia  continue  in  diabe- 
tics for  weeks  or  months  at  a  time  and  then  disapx)ear  again.  Dur- 
ing this  period  the  patients  grew  weaker  and  lost  in  weight  in  conse- 
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quence  of  the  profuse  acetonuria,  but  they  presented  no  symptoms 
of  coma.  These  observations  prove  more  than  do  those  in  which 
stress  is  laid  upon  the  consecutive  relation  of  acetonuria  and  coma. 
Acetonuria  and  diaceturia  are  found  so  frequently  and  indeed  so 
regularly  in  weakened  diabetics  with  well-marked  paralysis  of  the 
sugar-consuming  functions  and  in  those  in  whom  there  is  an  increas- 
ing difficulty  in  obtaining  sufficient  nourishment,  that  we  need  not 
wonder  at  their  presence  among  the  conditions  preceding  coma.  But 
it  is  not  permissible  to  predicate  an  etiological  from  a  merely  temporal 
relation. 

Much  more  difficult  is  the  question  of  oxybutyric  acid,  the  appear- 
ance of  which  in  diabetes  is  always  followed  in  time  by  coma,  unless 
death  is  occasioned  by  some  intercurrent  disease.  The  views  held 
concerning  this  substance  are  flatly  contradictory.  I  incline  to  the 
opinion  of  Klemperer,  according  to  which,  in  some  stages  of  diabetes, 
for  reasons  unknown  to  us,  certain  toxic  substances  are  formed. 
These  poisons  act  (1),  after  a  certain  accumulation  has  taken  place, 
as  paralyzants  of  the  brain,  inducing  coma,  and  (2)  as  destroyers  of 
protoplasm.  When  large  quantities  of  oxybutyric  acid  are  present 
in  these  cases  we  must  attribute  to  the  active  poison  in  diabetes  the 
special  property  of  conducting  the  decomposition  of  albumin  along 
the  special  lines  leading  to  the  production  of  this  acid,  for  in  other 
forms  of  destruction  of  protoplasm  (starvation  or  fever)  there  may  be 
occasionally  an  excretion  of  oxybutyric  acid  in  the  urine,  but  it  is 
always  in  the  most  minute  quantities.  Coma  on  the  one  hand,  and 
the  formation  of  oxybutyric  acid  and  reduction  of  the  alkalinity  of 
the  blood  on  the  other,  would  be,  according  to  this,  not  subordinate 
but  co-ordinate  phenomena. 

Theory  apart,  it  may  be  asserted  that  acetonuria  and  diaceturia 
appear  whenever  for  any  reason  a  diabetic  is  unable  to  take  as  much 
nourishment  as  his  needs  demand.  They  are  important  as  an  ad- 
monition to  attend  carefully  to  the  regulation  of  the  diet,  for  any  low- 
ering of  the  nutritive  conditions  may  hasten  the  occurrence  of  coma 
or  in  some  other  way  lead  to  a  fatal  termination.  The  excretion  of 
oxybutyric  acid  is  of  the  gravest  prognostic  import  unless  it  ceases 
again  in  a  few  days,  for  it  renders  the  speedy  onset  of  coma  very 
probable. 

5.  Mineral  Constituents  of  the  Unne, — Chloride  of  sodium  and  sul- 
phuric and  phosphoric  acids  are  found  usually  in  the  urine  of  diabe- 
tics in  greater  quantities  than  in  that  of  healthy  persons.  That  is 
readily  explained  by  the  greater  quantity  of  food  ingested  by  diabetics. 
As  regards  sulphuric  and  phosphoric  acids  especially,  the  great  con- 
sumption of  flesh  meats,  and  also,  when  present,  the  pathological  de- 
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composition  of  proteids,  are  significant.  The  daily  excretion  of  five 
or  six  grams  of  each  of  these  two  acids  is  not  uncommon.  In  gen- 
eral the  parallelism  between  them  and  the  urea  is  maintained.  Ac- 
cording to  the  investigations  of  van  Ackeren,  of  Chicago,  diabetics 
often  excrete  such  large  quantities  of  phosphoric  acid  and  lime, 
as  compared  with  the  proportions  of  these  substances  contained  in 
the  food,  that  we  have  to  assume  a  waste  of  some  tissue  of  which 
they  form  an  important  constituent;  such  tissue  can  only  be  the 
osseous. 

6.  PneumaturiaJ*^^ — In  certain  rare  case  of  diabetes  air  is  voided 
with  the  urine,  passing  out  from  the  urethra  with  a  peculiar  bub- 
bling noise.  This  pneumaturia  has  been  observed  in  both  men  and 
women.  It  may  of  course  be  caused  by  the  entrance  of  atmospheric 
air  or  of  intestinal  gases  into  the  bladder,  when  any  lesion  (ulcera- 
tion, etc.)  of  these  parts  has  led  to  the  formation  of  a  fistula.  Such 
cases  differ  in  no  way  from  similar  ones  occuriing  in  non-diabetic 
individuals. 

The  i)eculiar  form  of  pneumaturia  which  has  been  observed  esi)ec- 
ially  in  diabetes  arises  from  a  formation  of  gas  in  the  bladder  it- 
self in  coiise<iuence  of  decomposition  or  fermentation  processes  in 
the  urine.  The  subject  of  the  fermentation  is  the  sugar,  the  excit- 
ants of  the  fermentation  are  micro-organisms  which  in  some  way, 
through  the  passage  of  a  catheter  or  the  occurrence  of  cystitis,  have 
obta-ined  entrance  into  the  bladder.  In  the  reported  cases  the  micro- 
organisms were  not  always  the  same,  among  those  noted  being  the 
bacillus  of  butyric  acid  fermentation,  the  bacterium  coli  commune, 
the  yeast  fungus,  and  other  sorts.  The  gaseous  products  of  the  fer- 
mentation are  carbon  dioxide  (CO,),  hydrogen  (H,),  and  methane 
(CH  J  ;  other  products  of  the  fermentation  of  carbohydrates  found  in 
urine  of  this  sort  are  butyric  acid  and  lactic  acid.  Besides  the 
micro-organisms  which  seize  upon  the  carbohydrates,  other  microbes 
which  act  upon  the  albuminoids  may  occasionally  gain  entrance  to 
the  bladder  and,  when  albumin  is  present,  give  rise  to  the  formation 
of  suli>huretted  hydrogen  gas  (SH,).  This  form  of  pneumaturia 
(hydrothionuria)  may  of  course  occur  in  other  individuals  as  well  as 
in  diabetics. 

The  pneumaturia  of  diabetes  is  always  a  very  troublesome  com- 
plication and  one  difficult  of  remedy.  Almost  inevitably  cystitis 
develops  if  this  have  not  already  existed  and  contributed  to  the 
production  of  the  pneumaturia.  Persistent  local  treatment,  con- 
sisting in  repeated  washing  out  of  the  bladder  with  antiseptic  solu- 
tions, is  often  necessary  in  order  to  restore  the  bladder  to  an  aseptic 
condition. 

Vol.  n— 7 
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IV.  Chemistry  of  the  Other  Secretions. 

1 .  Saliva,  *•  Amount.  — The  mouth  of  the  diabetic,  despite  the  large 
and  frequent  draughts  of  water,  shows  an  obstinate  tendency  to  be- 
come di'v.  The  saliva  is  as  a  rule  scanty  and  poor  in  ferment,  al- 
though there  are  exceptions.  In  many  patients  the  secretion  is 
normal  and  in  others  there  may  even  be  a  very  amazing  degree  of 
ptyalism.  In  some  cases  I  have  failed  to  obtain  the  sulphocyanic 
reaction  in  diabetic  saliva. 

Sugar. — The  accounts  given  of  the  presence  of  grape  sugar  in  the 
saliva  are  very  unreliable.  If  this  substance  is  ever  found  it  is  only 
exceptionally. 

Beaction. — The  mixed  buccal  secretions  are  as  a  rule  of  acid  reac- 
tion in  diabetes.  According  to  the  results  of  Mosler's  and  von 
Frerichs'  researches  it  appears  to  be  certain  that  even  the  parotid 
secretion  as  it  flows  from  Steno's  duct  may  be  faintly  acid.  This 
happens  occasionally  also  in  healthy  individuals,  but  then  only  tem- 
porarily (Sticker). 

2.  Gastric  Juice.^'' — The  secretion  of  hydrochloric  acid  hjis  been 
examined  by  Honigmann,  Bosenstein,  and  Gans  in  twenty-eight  cases 
of  diabetes,  but  no  law  concerning  it  could  be  discovered.  These 
authors  found  the  secretion  usually  below  the  normal  amount,  in 
some  cases  variable.  A  diminution,  if  it  occurs,  is  to  be-  referred, 
according  to  Eosenstein,  to  nervous  influences. 

3.  Intestinal  Secretions, — Since  it  is  impossible  to  collect  the  in- 
testinal juice  in  a  pure  state,  its  secretion  must  be  estimated  from  an 
examination  of  the  feces.  It  has  been  already  stated  that  the  feces 
in  diabetes  are  as  a  rule  normal  in  amount  and  composition,  and  that 
the  absorption  of  nutritive  material  proceeds  satisfactorily  {cf,  p.  84). 
It  was  also  at  the  same  time  pointed  out  that  occasionally  exceptions 
may  be  met  with  which  are  to  be  attributed  to  a  deficient  access  of 
the  pancreatic  juice. 

4.  Semen, — ^Diabetics  often  have  increased  sexual  desires  at  the 
beginning  of  the  disease,  but  this  stage  is  usually  of  short  duration 
and  the  opposite  condition  soon  prevails.  Patients  frequently  com- 
plain, even  in  the  early  stages  of  the  disease,  of  a  loss  of  virile  power 
and  of  a  reduced  seminal  secretion,  and  these  phenomena  are  to  be 
counted  among  the  regular  symptoms  of  the  later  stages,  if  we  except 
the  mildest  cases.  But  there  are  occasional  exceptions  to  this  rule. 
Frequently  the  impotence  is  the  first  symptom  that  leads  the  patient 
to  seek  medical  advice. 

5.  Perspiration, — The  condition  of  the  cutaneous  secretion  has 
already  been  referred  to  on  page  92.     The  earlier  reports  concerning 
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the  apx)earance  of  sugar  in  the  sweat  in  diabetes  were,  to  say  the 
least,  exaggerated  (Eulz),  for  the  occurrence  is  in  any  case  extremely 
rare.  I  have  examined  the  sweat,  after  injections  of  pilocarpine, 
in  six  cases  of  diabetes,  and  never  found  any  substance  in  which 
fermentation  could  be  excited  by  yeast  or  which  formed  the  character- 
istic crystals  upon  the  addition  of  phenylhydrazin. 

V.  Chemistry  of  the  Blood. 

1.  Sugar. — That  the  percentage  of  sugar  in  the  blood  is  greater 
than  normal  in  every  case  of  diabetes  in  which  glycosuria  is  present 
has  been  already  stated  a  number  of  times  in  this  treatise.  The 
glycosuria  is  the  conseciuence  of  the  hyperglycsemia.  In  contrast  to 
the  normal  amount  of  from  0.5  to  1.5  jyer  mille,  Pavy  among  others 
reports  from  1.54  to  5.76  per  mille,  Seegen,  in  grave  cases,  from  2.3 
to  4.8  per  mille.  The  proportion  is  not  always  constant  in  each  case, 
but  varies,  contrary  to  what  obtains  in  the  healthy  organism,  ac- 
cording to  the  nature  of  the  food;  the  ingestion  of  carbohydrates 
increases  it,  the  withdrawal  of  these  substances  diminishes  it.  In 
general  there  is  an  exact  relation  between  the  amount  of  sugar  ex- 
creted in  the  urine  and  that  contained  in  the  blood. 

There  is  still  much  that  is  obscure  in  this  field ;  further  research 
into  the  reciprocal  relations  of  diet,  blood-sugar  and  urine-sugar  is 
urgently  needed  and  promises  good  results  as  regards  our  knowledge 
of  diabetes.  In  the  mean  while  these  investigations  are  difficult  of 
execution  and  uncertain  in  their  results,  for  the  reason  that  we  possess 
no  exact  method  by  which  we  can  estimate  correctly  the  presence  of 
small  amounts  of  sugar  in  the  blood. 

2.  GlycoUtic  Ferment     See  page  54. 

3.  Water  and  Permanent  Constituents.     See  page  91. 

4.  Fat. — In  grave  cases  fat  has  quite  often  been  found  in  the 
blood  in  such  quantity  that  the  serum  was  milky.  I  have  convinced 
myself  that  this  lipasmia  was  not  connected  with  a  previous  ingestion 
of  fat.  What  is  the  cause  and  what  the  result  of  this  transportation 
of  fat  in  the  blood,  and  in  general  what  the  significance  of  the  phe- 
nomenon may  be,  are  unknown.  If  the  lipsemia  becomes  excessive 
it  may  result  in  lipuria,  that  is,  in  the  passage  of  an  extremely  fine  fat 
emulsion  through  the  kidneys. 

5.  Alkalinity.— In  patients  who  enjoy  excellent  general  health  the 
alkalinity  of  the  blood  is  normal,  but  in  those  who  are  very  much 
reduced  in  strength  it  is  always  diminished.  The  alkalinity  has  been 
found  to  be  less  than  in  any  other  disease  in  diabetics  who  had 
reached  the  stages  of  oxy butyric  acid  excretion,  or  who  were  already 
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comatose.  The  alkaline  value  of  the  blood  in  such  cases  has  been 
found  to  be  only  40  milligrams  of  sodium  hydrate  (NaHO)  per  100 
grams  of  blood;  the  normal  value  is  350  to  400  milligrams.  As  has 
been  shown  above,  the  alkalinity  of  the  blood  is  lowered  by  the  pro- 
duction of  abnormal  acids.  For  a  discussion  of  this  point  and  of 
the  relation  of  a  diminished  alkalinity  to  coma,  see  page  95. 

I  would  say  here  that  I  have  come  to  regard  with  great  distrust 
the  methods  hitherto  employed  for  determining  the  degree  of  alka- 
linity of  the  blood,  and  this  on  the  ground  of  certain  investigations 
which  Lowy  has  most  carefully  carried  out,  at  my  suggestion,  upon 
patients  in  the  Charite  Hospital  in  Berlin.  Perhaps  the  near  future 
will  see  a  fundamental  change  in  our  views  on  this  matter. 

COMPLICATIONS   OF  DIABETES. 

I.  Frequency  and  Causes  of  the  Compuoations. 

Diabetes  is  a  disease  that  shows  an  extraordinary  tendency  to 
complications ;  almost  every  organ  of  the  sufferer  from  this  disease 
may  become  the  seat  of  some  pathological  process.  The  distur- 
bances met  with  differ  for  the  most  part  but  little  or  not  at  all  from 
those  encountered  in  previously  healthy  individuals  or  in  j^rsons 
who  have  been  suffering  from  some  other  disease.  Certain  of  the 
imthological  processes,  however,  receive  a  special  impress  under  the 
influence  of  the  diabetes,  so  that,  partly  from  certain  special  char- 
acteristics, partly  from  their  course,  and  partly  from  the  peculiar 
grouping  together  of  the  organic  diseases,  it  may  be  possible  to  ar- 
rive at  a  diagnosis  of  diabetes  mellitus  as  the  primary  disease  even 
before  the  examination  for  sugar  in  the  urine  has  given  the  final 
proof  of  its  existence. 

There  has  been  much  discussion  as  to  the  causes  of  the  manifold 
organic  affections  occurring  early  or  late  in  the  course  of  diabetes. 
The  complications  have  at  times  the  character  of  an  inflammation,  at 
times  that  of  simple  disturbance  of  nutrition,  of  necrosis,  or  of  de- 
generation. Some  writers  inculpate  chiefly  the  bad  general  nutritive 
condition  which  reduces  the  powers  of  resistance  of  every  porticm  of 
the  body  and  favors  the  action  of  new  injurious  influences  not  con- 
nected immediately  with  diabetes.  Among  such  influences  are  to  be 
reckoned  traumatism  and  over-strain  as  well  as  infections. 

Other  authors  believe  that  the  high  percentage  of  sugar  in  the 
circulating  fluids  exerts  a  direct  injurious  influence  upon  the  organs, 
whether  by  withdrawing  water  from  the  tissues  or  by  impregnating 
them  with  a  concentrated  saccharine  solution ;   the  sugar  acts  as  a 
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poison  to  the  tissues.  I  may  mention  as  a  representative  of  this 
doctrine  Naunyn,  who  gives  the  following  list  of  symptoms  and  dis- 
eases as  caused  by  the  high  percentage  of  sugar  in  the  fluids :  Neu- 
ralgia, neuralgic  pains,  angina  cordis,  asthma,  pruritus,  eczema,  im- 
potence, inflammations  with  a  tendency  to  gangrene,  scorbutus,  boils, 
carbuncles,  cataract,  morbid  himger  and  thirst.  The  high  percen- 
tage of  sugar  in  the  fluids  is  regarded  as  injurious  from  another  point 
of  view  also.  Grax)e  sugar,  as  is  well  known,  favors  the  growth  of  a 
vast  number  of  micro-organisms ;  the  tendency  of  the  diabetic  to  cer- 
tain infectious  diseases,  especially  tuberculosis,  might  therefore  be 
due  to  the  presence  of  a  very  favorable  saccharine  soil  in  the  diabe- 
tic organism.  Leo  has  approached  this  question  experimentally  by 
testing  the  resistance  of  healthy  animals  and  of  those  made  diabetic 
artificially  to  various  pathogenic  bacteria;  he  arrived,  however,  at 
no  definite  results.  Unfortunately  he  used  phloridzin  to  produce 
dial)etes  in  his  animals,  overlooking  the  fact  that  there  is  no  sur- 
charge of  the  fluids  with  sugar  in  phloridzin  diabetes  (c/.  p.  50). 

A  third  view  as  to  the  etiology  of  the  complications  of  diabetes  is 
that,  in  addition  to  the  undoubted  evil  results  of  the  lowered  nutri- 
tive conditions,  there  are  certain  toxic  substances  present  which  are 
prejudicial  to  the  integrity  of  the  organs.  Their  action  is  alleged 
especially  in  cases  of  degeneration  and  of  functional  disturbances.  We 
do  not  know  of  any  such  poisons,  it  is  true ;  but  we  can  readily  conceive 
that  certain  intermediary  products  may  be  formed  during  the  morbid 
metabolism  of  the  ceUs  in  diabetes  which  are  poisonous  and  which 
find  vulnerable  spots  in  one  or  another  organ.  Such  an  explanation 
is  more  e8i)ecially  probable  in  respect  to  the  nervous  system,  the 
great  susceptibility  of  which  to  the  action  of  mere  traces  of  poison  is 
made  clear  to  us  by  the  teachings  of  toxicology  and  pharmacology  as 
well  as  by  a  study  of  the  infectious  diseases.  I  may  instance  the 
paralysis  following  diphtheria. 

We  are  not  yet  so  far  advanced  as  to  be  able  to  discover  the  causes 
for  all  the  complications  of  diabetes.  Probably  they  are  manifold. 
Practically  the  physician  will  do  best  who  keeps  always  in  mind  the 
fact  that  every  diabetic  has  less  power  of  resistance  against  noxious 
influences  tlian  the  healthy  individual.  It  seems  to  me  also  to  be  of 
practical  worth  not  to  lay  too  great  stress  upon  the  presence  of  sugar 
in  the  blood  as  the  injurious  factor.  Whoever  regards  this  as  the 
prime  factor  will  too  readily  come  to  l)elieve  that  he  has  done  all  that 
is  necessary  when  he  has  prescribed  a  diet  designed  to  effect  the  cure 
or  improvement  of  the  glyoosuria,  and  that  the  gi-eat  and  pressing 
danger  of  complications  is  thereby  removed.  Such  a  belief  on  the 
part  of  the  physician  is  distinctly  false  and  prejudicial  to  the  patient. 
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We  now  pass  to  a  consideration  of  the  individual  complications 
of  diabetes.  In  this  section  it  will  be  sufficient  in  many  places,  in 
order  to  avoid  needless  repetition,  to  refer  the  reader  to  what  has 
been  discussed  above. 


n.  Cutaneous  Complications. 

1.  Pruntwt  is  encountered  in  diabetes  under  many  forms: 

a.  Generalized  Pruritus. — This  form  is  found  especially  in  dia- 
betics with  marked  polyuria  and  glycosuria,  rapid  emaciation,  and 
great  dryness  of  the  skin.  It  may  be  presumed  that  the  dryness  of 
the  epidermis  irritates  the  cutaneous  nerves  passing  between  the  epi- 
thelial cells.  Many  sufferers  from  diabetes  present  generalized 
pruritus  as  one  of  the  earliest  noticed  symptoms  of  the  disease.  The 
phenomenon  gradually  disappears  when  the  patients  are  put  upon  a 
diet  which  causes  a  diminution  in  the  polyuria  and  glycosuria  and 
with  that  a  lessening  of  the  dryness  of  the  skin. 

Besides  the  view  here  stated  concerning  the  origin  of  the  pruritus 
we  may  mention  the  theory  that  the  cutaneous  nerves  are  irritated 
by  the  sugar  circulating  in  the  fluids,  and  another  that  there  is  a  cen- 
ti'al  irritation  reflected  toward  the  periphery. 

b.  Pruritus  of  the  Genitalia. — This  form  is  much  more  common 
in  women  than  in  men,  and  is  not  seldom  the  earliest  subject  of  com- 
plaint by  diabetic  women.  The  itching  is  at  first  localized  on  the 
inner  and  outer  surfaces  of  the  labia  majora,  extending  thence  to  the 
neighboring  parts  (folds  of  the  groin  and  inner  surfaces  of  the  thighs) . 
All  the  parts  indeed  which  are  liable  to  be  wetted  by  the  saccharine 
urine  may  become  the  seat  of  this  pruritus.  The  itching  is,  as  has 
now  been  clearly  shown,  always  caused  by  a  growth  of  hyphomy- 
cetes  which  partly  grow  in  the  form  of  minute  white  collections  upon 
the  surface  of  the  skin  and  partly,  like  the  oidium  albicans  in  the 
mouth,  press  in  between  the  epithelial  cells.  Evidently  the  skin 
moistened  with  the  saccharine  solution  offers  a  most  favorable  soil  for 
the  growth  of  this  fungus  Oeptothrix  and  other  similar  varieties). 

Occasionally,  perhaps  as  a  result  of  the  fungous  growth  alone  but 
most  frequently  and  especially  in  consequence  of  the  irritation  from 
scratching,  an  inflammation  arises  which  sometimes  runs  its  course 
as  a  superficial  dermatitis,  at  other  times — when  the  microbes  of 
suppuration  have  entered  the  cracks  in  the  skin — may  result  in  the 
production  of  boils  and  phlegmons. 

Pruritus  vulvae  and  its  consequences  are  naturally  less  frequently 
encountered  in  cleanly  women  than  in  those  who  are  not.  An  Eng- 
lish i^hysician  recently  assured  me  that  he  had  never  observed  the 
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symptom  among  his  private  patients,  but  had  frequently  seen  it  in 
hospital  practice. 

A  similar  condition  is  observed  in  man,  but  much  less  frequently ; 
it  is  manifested  by  itching  of  the  glans  penis  and  prepuce,  the  forma- 
tion of  superficial  colonies  of  the  fungus,  balanitis,  and  phimosis. 
The  itching  is  felt  especially  at  the  meatus  and  may  give  rise  to  tenes- 
mus.    In  other  cases  the  scrotum  is  the  chief  seat  of  the  pruritus. 

2.  Inflammations  of  the  Skin. — The  entrance  and  growth  of  micro- 
organisms is  a  necessary  condition  for  the  production  of  furuncles. 
I  have  seen  pure  cultures  of  the  staphylococcus  aureus  in  three  cases 
of  furunculosis  (ten  boils  in  all).  Furunculosis  occurs  in  mild  as 
well  as  in  severe  cases  of  diabetes,  in  the  early  and  late  stages,  when 
the  patient  is  on  an  animal  diet  as  well  as  when  he  is  indulging  freely 
in  carbohydrates — on  an  average  in  from  one-tenth  to  one-fourth  of  the 
cases. 

Subcutaneous  phlegmons  and  carbuncles  are  not  so  common  as 
boils.  They  always  have  their  origin  in  cracks  of  the  skin.  The 
tendency  to  the  gangrenous  forms  of  inflammation,  which  is  so  pro- 
nounced in  diabetes,  is  clearly  sliown  in  these  cases. 

While  the  point  of  entrance  of  the  infecting  germ  is  usually 
very  readily  found  in  cases  of  carbuncle  and  phlegmon,  this  is  not 
the  case  with  boils.  They  often  appear  when  the  skin  is  apparently 
unbroken.  It  was  formerly  regarded  as  certain  that  furuncles  were 
due  to  an  internal  cause,  being  dependent  upon  a  high  percentage  of 
sugar  in  the  blood  or  else  of  trophoneurotic  origin.  The  only  thing 
that  we  can  and  must  admit  in  this  regard  to-day  is  that  the  skin  in 
diabetes  opposes  a  less  firm  resistance  to  the  entrance  of  microbes, 
and  that  for  this  reason  a  boil  is  produced  where  in  healthy  persons 
a  small  acne  papule  or  only  a  little  hyperaemia  at  the  mouth  of  a 
follicle  would  be  observed.  Doubtless  it  often  happens  that  pruritus 
first  apx>ear8 ;  the  itching  part  is  scratched,  little  cracks  open  in  the 
epithelium,  and  through  these,  either  from  the  scratching  finger  or 
from  dirty  underclothing,  microbes  enter  the  skin. 

It  follows  from  this  that  furunculosis  is  a  complication  of  diabetes 
which  can  be  prevented  by  careful  attention  to  the  skin,  and  it  would 
api)ear  that  it  has  become  more  rare  during  the  last  few  decades,  in 
which  a  regard  for  personal  cleaidiness  has  become  more  universal 
among  civilized  people. 

3.  Traumata, — Wounds  of  the  skin  and  also  deeper  wounds  heal 
more  slowly  in  diabetics ;  septic  germs  enter  more  readily,  and  gran- 
ulation tissue  has  a  tendency  to  slough.  Although  the  healing  of 
wounds  in  diabetics  is  much  better  now  than  it  formely  was,  owing 
to  the  application  of  the  principles  of  antisepsis  and  asepsis,  yet  fatal 
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delay  in  healing  and  spreading  gangrene  are  still  common  enough. 
For  this  reason  surgeons  shrink,  and  justly,  from  the  performance 
of  any  avoidable  operation  in  cases  of  diabetes.  Some  operations 
have  a  particularly  bad  reputation,  especially  that  for  the  relief  of 
phimosis. 

4.  Insensible  Perspiration. — See  the  section  on  the  cutaneous  se- 
cretion on  page  92. 

5.  Chemistry  of  the  Sweat. — See  page  98. 

m.  Changes  m  the  Mouth  and  Throat, 

1.  Aphthce. — Little  whitii^h  patches  are  often  seen  on  the  gums  of 
diabetic  patients ;  they  are  slightly  resistant  when  brushed  away,  and 
after  their  removal  the  spot  where  they  were  appears  a  little  hyper- 
8Bmic.  These  are  colonies  of  oidium  albicans,  which  finds  a  favorable 
soil  in  the  loose  epithelium  sodden  with  a  saccharine  solution.  The 
weakly  acid  reaction  of  the  buccal  fluids,  which  is  the  rule  almost 
without  exception  in  cases  of  diabetes,  may  also  favor  the  growth  of 
the  fungus.  Cases  have  occasionally  been  observed  in  which  the 
aphthous  organism  has  penetrated  into  the  vessels  of  the  mucous 
membrane  and  thence  has  been  carried  to  the  lungs  and  brain,  giving 
rise  to  embolism  in  these  organs.  Aphthous  stomatitis,  like  the 
fungous  growth  on  the  genitalia,  belongs  to  the  complications  of  dia- 
betes which  may  be  prevented  by  cleanliness. 

2.  Gums  and  Teeth. — Affections  of  these  parts  are  exceedingly 
common,  and  very  few  diabetics  escape  them  entirely.  Gingivitis  is 
frequent,  as  is  also  alveolar  jieriostitis ;  the  teeth  become  loose  and 
readily  fall  out.  This  trouble  often  appeai-s  early,  causing  consider- 
able annoyance,  and  not  infrequently  suggests  to  the  dentist  the  ad- 
visability of  examining  the  urine  for  sugar,  so  leading  to  the  diag- 
nosis of  diabetes. 

In  other  cases  caries  of  the  teeth  is  a  more  prominent  symptom 
than  the  inflammation  of  the  surrounding  parts. 

Evidently  the  cause  of  these  troubles  of  the  teeth  and  gums  is  to 
be  referred  to  the  lowered  power  of  resistance  of  the  tissues  to  attack 
by  the  schizomycetes,  which  are  always  so  abundantly  present  in  the 
mouth  and  take  advantage  of  every  injury  of  the  gum  and  of  every 
loosening  of  the  dental  periosteum  to  invade  the  parts.  The  simple 
loosening  and  dropping  out  of  the  teeth  appears,  on  the  other  hand, 
to  be  due  to  the  action  of  trophoneurotic  causes. 

*  The  inflammatory  and  carious  processes  may  doubtless  be  in 
great  part,  if  not  wholly,  avoided  by  careful  cleansing  of  the  mouth. 
The  use  of  too  stiff  tooth  brushes  is  inadvisable,  as  tliey  are  likely 
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to  produce  slight  wounds  of  the  gums.    The  teeth  should  be  brushed 
and  the  mouth  rinsed  out  several  times  a  day;  the  most  suitable 
mouth-wash  is  a  three-per-cent.  solution  of  borax. 
3.  Chemistry  of  t/ie  Saliva. — See  page  98. 

rv.  Changes  in  the  Stomach. 

1.  Gastroectasia. — Dilatation  of  the  stomach  is  not  infrequently 
seen  in  diabetics,  especially  in  those  who  have  remained  a  long  time 
without  treatment  and  in  order  to  cover  tlie  unrecognized  loss  of 
sugar  have  taken  enormous  quantities  of  food  (cf.  p.  88).  There  is 
usually  a  simple  enlargement,  the  evacuation  of  the  stomach  not  be- 
in^  delayed  or  interfered  with  (megalogastria),  but  sometimes  there 
occurs  a  weakening  of  the  muscular  coat,  leading  to  motor  insuffi- 
ciency and  long-continued  stagnation  of  the  contents  of  the  viscus. 
This  is  always  a  matter  of  grave  impoii;  in  diabetes,  for  the  nutrition 
of  the  patient  is  now  interfered  with  from  two  directions,  firstly  by 
the  waste  of  valuable  material  through  the  urine,  and  secondly  through 
the  difficulty  of  supplying  sufficient  nourishment,  which  is  associated 
witli  gastric  disorders  of  whatever  sort.  In  addition  to  simple 
stretching  of  the  walls,  there  may  also  be  a  catarrh  of  the  stomach  or, 
seldom,  gastric  ulcer. 

2.  Boulimia  aiid  PohjpluKjia, — See  page  88. 

3.  Chemistry  of  the  Gastric  Juice. — See  page  98. 

V.  Changes  in  the  Intestine. 

1.  Defecation, — In  most  cases  of  diabetes  the  bowels  are  regular, 
or  at  most  there  is  a  slight  tendency  to  coiistix)atioD.  A  loose  action 
of  the  bowels  is  not  common,  although  it  may  be  observed.  Some 
patients  have  one  or  two  thin  pasty  evacuations  daily,  and  feel  very 
well  in  consecjuence. 

2.  Intestinal  Catarrh  and  its  Relation  to  Conia, — The  case  is  very  dif- 
ferent when  frequent  attacks  of  diarrlicea  occur  in  conseciuence  of  acute 
intestinal  catarrh.  Every  acute  catarrh  of  the  intestine  is  a  matter 
of  serious  moment  for  the  diabetic.  In  the  first  place  it  interferes 
with  the  nourishment,  forbidding  especially  the  ingestion  of  any  large 
quantity  of  fat,  and  secondly,  exx)erience  has  shown  that  diabetic  coma 
is  a  fre(iuent  sequel  of  acute  catarrhal  enteritis.  The  views  as  to  the 
relation  which  these  two  conditions  bear  to  each  other  are  various. 
Authors  differ  as  to  whether  (a)  the  diarrhoea  is  simply  the  firat 
symptom,  a  precursor,  of  the  threatening  coma,  or  (b)  the  toxic  sub- 
stances formed  in  the  intestinal  canal  during  a  catarrhal  attack  are 
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absorbed  and  induce  coma,  or  finally  (c)  the  coma  is  merely  a  result 
of  the  general  depression  and  interference  with  nutrition  associated 
with  catarrhal  enteritis.  I  myself  incline  to  the  last-mentioned  the- 
ory. But  whatever  the  relation  may  be,  diarrhoea  is  by  no  means  a 
necessary  accompaniment  of  diabetic  coma,  for  it  is  absent  in  at  least 
fifty  per  cent,  of  the  cases. 

On  the  other  hand  we  must  regard  obstinate  and  long-continued 
constipation  with  suspicion.  Schmitz  in  particular  has  drawn  atten- 
tion to  the  fact  that  coma  is  a  freq.uent  sequel  to  this  condition.  He 
believes  that  dangerous  poisons  may  be  resorbed  from  the  stagnating 
contents  of  the  bowel,  and  utters  an  urgent  warning  against  allowing 
the  bowels  to  remain  constipated  in  cases  of  diabetes. 

3.  Steatorrhcea  (Fatty  Stools), — ^Whenever  in  cases  of  diabetes  the 
feces  contain  much  fat,  as  may  happen  in  disorders  of  the  pancreatic 
secretion  and  in  stoppage  of  the  biliary  passages,  the  stools  become 
very  frequent,  are  pulpy,  of  a  dirty  gray  color,  and  of  putrid  odor 
(c/.  p.  84). 

4.  Anatomical  changes  in  the  intestinal  walls  are  very  seldom  met 
with.  In  a  few  cases  here  and  there  catarrhal  lesions  of  the  mucous 
coat  and  brown  atrophy  of  the  muscularis  have  been  observed. 

VI.  Changes  in  the  Pancreas." 

Concerning  the  etiological  significance  of  pancreatic  changes 
enough  has  been  said  above  (cf.  pp.  51  and  71).  We  have  here  to 
see  whether  pancreatic  diabetes  betrays  itself  by  any  special  signs 
and  can  be  diagnosed.  Not  much  use  can  be  made  at  the  bedside  of 
such  general  data  as  Lancereaux  has  given,  viz.,  specially  malignant 
course,  rapid  emaciation,  and  tendency  to  pulmonary  tuberculosis. 
This  complex  of  symptoms  is  often  enough  observed  in  cases  in  which 
the  pancreas  is  found  healthy  post  mortem,  or  shows  only  such  a 
reduction  in  size  and  softness  in  texture  as  could  be  easily  accounted 
for  by  the  generally  lowered  state  of  nutrition.  Of  more  importance 
are  the  following  symptoms :  (a)  Existence  of  a  tumor  of  the  pancreas 
(carcinoma,  cysts,  echinococcus) ;  (6)  severe  colic  which  cannot  be 
referred  to  the  kidneys  or  the  liver,  but  which  by  its  location  raises 
a  suspicion  of  a  calculus  in  the  duct  of  Wiraung  (Fleiner,  Lichtheim, 
Holzmann) ;  {c)  excretion  of  maltose  in  the  urine.  This  symptom 
has  up  to  the  present  time  been  obseiTed  only  twice  (le  Nobel,  van 
Ackeren),  and  its  significance  is  not  yet  clear;  (d)  steatorrhcea  with- 
out jaundice;  (e)  azotorrhcea,  that  is  to  say,  the  passage  of  large 
quantities  of  nitrogenous  substances  in  the  feces.  This  symptom 
was  noted  in  the  cases  of  Hirschf eld  referred  to  on  page  84,  as  also  in 
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experimental  extirpation  of  the  pancreas  in  animals  (Minkowski, 
Abelmann,  Sandmeyer). 

These  symptoms  are  individually  seldom  seen  in  diabetes,  and 
all  of  them  together  are  still  more  rarely  encountered.  The  occur- 
rence of  the  symptoms  and  a  diagnosis  of  the  condition  presupx)ose 
not  only  that  the  internal  secretion  of  the  pancreas  is  interfered  with, 
but  also  that  there  are  at  the  same  time  certain  gross  anatomical 
changes  present. 

As  regards  the  character  of  the  lesions  of  the  pancreas  which  have 
been  noted,  they  were  most  frequently  chronic  interstitial  inflamma- 
tion (sclerosis),  atrophy,  fatty  degeneration  and  necrosis  of  the  cells; 
more  rarely  cysts,  calculi,  carcinoma,  and  echinococcus  of  the  pan- 
creas have  been  observed. 

Vn.  Changes  in  the  Liver. 

1.  Disturbance  of  the  Glycogenic  Function. — See  page  57. 

2.  The  BUe.*"* — The  elaboration  of  the  bile  is  not  interfered  with, 
so  far  as  we  know,  in  or  by  diabetes.  On  the  other  hand,  we  very 
frequently  meet  with  gall-stones  in  diabetics,  especially  in  corpulent' 
patients.  Bouchard  found  gall-stones  in  ten  per  cent,  of  his  cases. 
Naunyn  denies  justly  that  there  is  any  intrinsic  relation  between  the 
two  aflTections. 

3.  Hepatic  Dineases, — ^It  is  unquestionable  that  we  are  often  able 
t(>  make  out  a  moderate  enlargement  of  the  liver  in  many  corpulent 
subjects  of  diabetes,  and  there  is  also  a  slight  tenderness  on  pressure 
over  the  organ  in  these  cases.  In  these  instances  there  is  almost 
always,  besides  the  fatty  infiltration,  some  venous  hypercBmia  which 
rapidly  subsides  under  api)ropriate  treatment.  The  hyi^ersBraia  is 
doubtless  due  more  to  the  disturbances  of  circulation  caused  by  the 
obesity  than  to  any  influence  of  the  diabetes. 

Other  diseases,  such  as  atrophic  cirrhosis,  hypertrophic  cirrhosis, 
abscess  of  the  liver,  or  carcinoma  are  met  with  as  accidental  compli- 
cations. As  to  the  considerations  which  may  arise  in  case  of  a  possi- 
ble syphilitic  aflfection  of  the  liver  see  p.  72. 

Vnr.    CH.VNGES  IN  the  LuNGS. 

1.  Tuberculosis. " — Pulmonary  tuberculosis  plays  a  most  important 
role  among  the  complications  of  diabetes.  It  is  not  too  much  to  say 
that  at  least  one-fourth  of  all  diabetic  subjects  among  us  in  Germany 
contract  pulmonary  tuberculosis,  and  once  they  have  contracted  it, 
sx)eedily  succumb.  Yet  the  distribution  of  the  disease  among  differ- 
ent cases  of  diabetes  is  very  unequal.     When  diabetes  attacks  youth- 
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fill  snbjects  it  is  the  rule  that  they  become  taberculous,  unless  coma 
or  some  accidental  intercurrent  disease  carries  them  off  earlier. 
Older  persons,  especially  the  corpulent  or  gouty  subjects,  are  in  much 
less  danger  of  this  complication.  According  to  Lancereaux,  as  has 
already  been  remarked  (</.  p.  71),  sufferers  from  pancreatic  diabetes 
show  a  special  tendency  to  tuberculosis. 

It  is  a  fact  of  common  observation  that  tuberculosis  attacks  suf- 
ferers from  diabetes  among  the  poorer  classes  much  more  frequently 
than  it  does  those  in  better  circumstances.  The  former  are  naturally 
more  exposed  to  infection  by  reason  of  their  unfavorable  hygienic 
surroundings  and  through  their  stay  in  hospitals  which  are  always 
crowded  with  tuberculous  patients.  Because  of  this  fact,  physicians 
who  have  to  treat  chiefly  well-to-do  patients  at  watering-places  (Seegen 
at  Carlsbad,  Durand-Fardel  at  Vichy)  have  sometimes  come  to  the 
incorrect  conclusion  that  tuberculosis  is  a  rare  complication  of 
diabetes. 

Tuberculosis  may  occur  at  any  time  in  the  course  of  the  disease. 
Even  the  mildest  forms  of  diabetes  appear  to  increase  the  natural 
predisposition  in  man  to  tuberculosis.  It  may  be  asserted,  indeed, 
that  tuberculosis  is  an  even  more  freciuent  complication  of  diabetes 
than  appears  from  the  statistics,  for  in  many  cases  of  pulmonary 
phthisis  the  urine  is  not  examined  for  sugar  and  thus  the  diabetes 
escapes  detection. 

In  addition  to  the  rapidity  of  its  course,  pulmonary  tuberculosis 
comi)licating  diabetes  presents  other  peculiarities.  Haemoptysis  is, 
according  to  Leyden  and  Seegen,  and  also  in  my  own  experience,  of 
very  rare  occurrence.  Several  authors  have  remarked  that  tul)ercle 
baciUi  are  found  in  small  number  or  not  at  all  in  the  sputum.  I  can 
recall  a  case  occurring  in  my  own  practice  of  a  patient  whose  lungs 
were  very  extensively'  diseased  and  whose  sputum  consisted  of  the 
usual  tenacious,  purulent  masses  seen  in  advanced  cases  of  jmlmonary 
phthisis,  and  yet  I  had  to  examine  a  number  of  si)ecimens  before  I 
was  able  to  discover  a  few  sparsely  scattered  bacilli.  At  the  autopsy 
the  lungs  were  found  to  be  very  widely  destroyed  by  the  tuberculous 
process,  and  vast  numbers  of  bacilli  were  found  in  the  cheesy  foci 
and  the  i)arts  surroundiDg  them.  Seemingly  there  is  present  in  the 
sputum  of  diabetics,  under  certain  circumstances  not  yet  understood, 
some  substance  which  rapidly  destroys  the  bacilli — a  remarkable 
contrast  to  the  diabetic  tissues  which  offer  ^o  favorable  a  soil  for  the 
development  of  tubercle  bacilli ! 

2.  Gangrene  of  the  Lungs, — ^Pulmonary  gangrene  occasionally  fol- 
lows fibrinous  pneumonia,  broncho-jmeumonia,  injuries  to  the  chest, 
and  even  sometimes  bronchitis,  in  cases  of  diabetes.     In  other  cases 
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the  gangrene  appears  to  occur  spontaneously.  In  general  it  may  be 
regarded  as  a  rare  complication,  although  more  fre<iuent  in  diabetes 
than  in  other  diseases  characterized  by  loss  of  strength  and  cachexia. 
It  furnishes  another  evidence  of  the  poor  resisting  powers  of  the 
tissues  in  diabetes. 

IX.  Changes  m  the  CiBctJLATORY  System. 

1.  Arteriosclerosis." — ^Almost  all  writers  agree  that  diabetics  suffer 
from  premature  arteriosclerosis,  and  therefore  are  liable  to  all  the 
troubles,  such  as  cardiac  asthma,  and  exposed  to  all  the  dangers, 
such  as  apoplexy,  degeneration  of  the  heart  ^muscle,  i)eripheral  gan- 
grene, necrotic  inflammations,  etc.,  which  this  condition  calls  forth. 
Perraro  in  i)articular  has  asserted,  and  with  reason,  that  arteriosclero- 
sis is  the  connecting  link  between  diabetes  and  the  parenchymatous 
glandular  degeneration  so  commonly  associated  with  it.  Recently 
Laache  has  endeavored  to  trace  a  relation  between  the  neuralgias  oc- 
curring in  diabetes  and  a  precedent  arterial  disease.  The  arterio- 
sclerosis occurring  at  a  relatively  early  age  sets  f oi*th  in  a  most  charac- 
teristic manner  a  type  of  numerous  nutritive  disturbances  in  diabetes, 
viz.,  premature  senile  changes.  The  condition  is  more  marked  as 
a  rule  in  the  obese  than  in  those  of  spare  build,  and  is  often  far  ad- 
vanced before  a  diagnosis  of  diabetes  is  made. 

It  is  a  question  that  calls  for  careful  study  in  the  future  whether 
arteriosclerosis,  possibly  of  syphilitic  origin,  may  not  be  often  the 
primary  disease  which  is  followed  later  by  diabetes  resulting  from  the 
nutritive  disturbances  so  occasioned  in  the  x)ancreas  or  nei'vous  sys- 
tem. The 'forms  of  pancreatic  disease  most  freciuently  encountered 
in  diabetes,  namely,  necrosis,  fatty  degeneration,  chronic  interstitial 
inflammation,  and  atrophy,  are  precisely  the  ones  which  may  be 
caused  by  endarteritis. 

2.  The  Heart" — Reports  differ  widely  as  to  the  condition  of  the 
heart  in  diabetes.  Without  (luestion  there  are  many  x)atients  in  whom 
not  the  slightest  cardiac  lesion  is  present,  or  in  whom  the  state  of 
the  organ  corresponds  merely  to  the  general  nutritive  condition  of 
the  individual.  When  disease  is  present  the  abnormal  deviation 
may  occur  in  one  of  two  directions : 

a.  Hypertrophy  of  the  Heart. — In  post-mortem  examinations  of 
diabetics,  O.  Israel  found  hypertrophy  of  the  left  ventricle  present  in 
10  per  cent,  of  his  cases,  I.  Mayer  in  13  per  cent.,  and  Saundby  also 
in  13  i)er  cent.  In  each  case  there  were  at  the  same  time  changes  in 
the  kidneys,  especially  true  renal  hypertrophy.  The  latter  is  due  to 
the  increased  labor  devolving  upon  the  kidneys  in  the  elimination  of 
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large  quantities  of  water,  urea,  sugar,  and  salts.  But  O.  Israel  does 
not  regard  this  as  a  sufficient  explanation  of  the  cardiac  lesion,,  and 
he  believes  that  the  irritation  caused  by  the  excrementitious  sub- 
stances circulating  in  the  blood  throws  extra  work  on  the  heart  and 
thus  leads  to  hypertrophy  of  the  organ.  I.  Mayer  found  hypertro- 
phy of  the  heart  in  24  out  of  90  cases  of  diabetes  (27  per  cent.)  dur- 
ing life. 

Cardiac  hypertrophy  in  diabetes,  as  in  most  other  morbid  condi- 
tions, is  a  welcome  complication;  for  of  itself  alone  it  is  never  the 
cause  of  any  disti'essing  symptoms.  Nevertheless  the  muscular  tissue 
of  an  hyi)ertrophied  heart  shows  a  gi*eater  tendency  than  does  that 
of  the  normal  organ  to  subse(iuent  exhaustion  and  weakness.  The 
situation  differs  in  no  wise  from  that  encountered  in  valvular  troubles, 
contracted  kidney,  arteriosclerosis,  etc. 

b.  Cardiac  Weakness. — This  condition  either  foUows  hypertrophy 
or  arises  independently  of  it.  Its  anatomical  basis  is  often  a  simple 
atrophy  of  the  muscle,  as  has  been  sho^vn  especially  by  the  reports  of 
post-mortem  studies  made  by  Frerichs.  Associated  with  the  atrophy 
there  may  also  be  fatty  infiltration  and  dilatation.  The  atrophic 
heart  is  naturally  found  most  frequently  in  those  whose  general  con- 
dition is  much  depressed,  especially  in  those  suffering  from  tubercular 
complications.  Sometimes  the  etiological  factor  in  w^eakness  and 
muscular  disease  of  the  heart  is  a  sclerotic  process  involving  the 
coronary  arteries. 

Clinically  weakness  of  the  heart  manifests  itself  in  many  cases  by 
diminished  bodily  strength,  asthmatic  troubles,  and  a  small  irregular 
pulse;  in  some  cases  there  is  a  tendency  to  tachycardia,  in  others 
rather  to  abnoi-mal  slowness  of  the  pulse.  But,  on  the  other  hand, 
there  are  cases  in  which  no  symptoms  of  cardiac  weakness  are  present 
or  at  least  are  noticed,  until  finally  with  tolerable  rapidity,  sometimei^ 
even  very  suddenly,  paralysis  of  the  organ  ensues  and  the  patient 
dies  asphyxiated  with  all  the  symptoms  of  "heart  failure."  These 
cases  of  sudden  death  have  nothing  to  do  with  diabetic  coma;  it  is 
to  Frerichs  that  the  credit  is  due  of  having  made  a  sharp  distinc- 
tion between  the  two  conditions.  The  catastrophe  occurs  ordinarily 
after  some  great  and  unwonted  exertion,  such  as  a  spell  of  mountain 
climbing  or  a  fatiguing  journey,  or  in  consequence  of  some  acute 
psychic  disturbance.  In  view  of  this  fact  it  is  most  important  to  ex- 
amine with  all  possible  thoroughness  the  condition  of  the  patient's 
circulation;  and  upon  the  results  of  this  examination  will  be  based 
the  physician's  advice  as  to  the  amount  of  bodily  exercise  which  the 
patient  may  take. 

c.  Valvular  Lesions. — ^Valvular  insufficiency  is  often  met  with  as 
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an  accidental  complication  arising  trom  precedent  polyarthritis,  etc. 
At  other  times  lesions  of  the  valves,  and  then  always  at  the  aortic 
orifices,  are  found  as  a  result  of  arteriosclerosis. 

d.  Neuroses  of  the  Heart. — Cases  of  functional  palpitation  and 
stenocardia  are  common,  being  more  frequently  encountered,  how- 
ever, in  individuals  of  a  nei*vous  temperament  than  in  the  phlegmatic. 
They  are  either  a  consequence  of  the  fundamentally  altered  condition 
of  the  nervous  system  or  are  indirectly  due  to  the  diabetes  in  so  far 
as  the  latter  is  the  causal  condition  of  the  hysterical,  neurasthenic,  or 
hyx>ochondriacal  troubles.  There  is  no  proof  of  their  direct  de- 
pendence upon  the  diabetes. 

X.  Changes  in  the  Kidneys." 

1.  Hyperfropky  of  the  Kidneys. — See  page  109. 

2.  Granular  Atrophy. — The  albuminuria  so  often  observed  in  cases 
of  diabetes  is  by  no  means  always  a  sign  of  the  onset  of  grave  renal 
diseases ;  neither  is  it  permissible  to  refer  it  to  the  degenerations  of 
the  epithelium  to  be  described  below,  for  the  latter  belong  always  to 
the  latest  stages  only  of  diabetes.  The  albuminuria,  on  the  con- 
trary, may  appear  so  frequently  in  the  early  stages  and  without  any 
accompanying  disturbances  that  many  wi-iters  look  upon  it  as  a 
harmless  symptom  (Schmitz),  although  they  have  never  yet  suc- 
ceeded in  finding  a  satisfactory  explanation  of  its  origin. 

The  doctrine  of  the  harmlessness  of  albuminuria  in  diabetes  must 
not  be  established  as  of  universal  application,  for  it  not  infrequently 
is  in  fact  a  sign  of  a  grave  organic  disease  of  the  kidneys,  almost 
always  then  of  granular  atrophy.  It  is  questionable  whether  this  is 
directly  dependent  upon  the  diabetes  itself,  the  glycosuria,  aceto- 
nuria,  etc.,  or  whether  it  occurs  consecutively  to  endarteritis.  When 
the  granular  atrophy  has  reached  a  certain  stage  the  glycosuria  often 
clis;ippears,  the  diabetes  is  cured,  and  the  further  course  is  that  of  an 
ordinary  chronic  interstitial  nephritis.  This  termination  is  en- 
countered almost  exclusively  in  the  obese  and  gouty,  and  practically 
never  in  other  forms  of  diabetes. 

3.  Glycogenous  Degeneration. — Armanni  and  Cantani,  and  later 
also  Ebstein,  Perraro,  and  others,  found  in  cases  of  diabetes  in  which 
death  had  occurred  in  coma  a  peculiar  vesicular  swelling  of  the  epi- 
thelium in  the  straight  tubules  and  in  the  descending  portion  of 
Henle's  tubes.  Ehrlich  gave  the  name  of  glycogen  clods  {Glycogen- 
9chollen)  to  these  formations.  The  nuclei  and  a  portion  of  the  pro- 
toplasm of  the  cells  remain.  There  is  probably  a  resorption  of  the 
sugar  flowing  through  the  tubules  and  a  conversion  of  the  same  into 
glycogen. 
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4.  Fatty  Degeneration. — Fichtner  has  described  a  collection  of 
fat  granules  peculiarly  arranged  in  a  row  in  the  peripheral  parts  of 
the  epithelial  lining  of  the  convoluted  tubes  and  of  the  ascending  por- 
tion of  Henle's  tubes.  The  patients  had  died  in  coma.  Beneke  has 
confirmed  this  discovery.  The  relation  of  neither  glycogenous  nor 
fatty  degeneration  of  the  renal  epithelium  to  symptoms  observed  at 
the  bedside  has  yet  been  established. 

XI.  Changes  in  the  Sexual  Organs. 

1.  In  Women  (See  above  under  Pruritus). — (a)  General  rules  as 
to  the  performance  of  the  menstrual  function  cannot  be  formulated. 
In  many  women  amenorrhoea  comes  on  early  in  the  course  of  dia- 
betes, in  others  menstruation  occurs  at  regular  or  irregular  intervals 
even  after  the  disease  has  reached  a  high  degree  of  intensity.  (6) 
Concei)tion  takes  place  frequently  even  in  advanced  stages  of  the  dis- 
ease, but  in  about  one-third  of  the  cases  the  pregnancy  is  terminated  by 
abortion.  During  the  pregnancy  and  especially  at  child-birth  the 
disease  is  apt  to  become  appreciably  worse  (see  on  this  point  the 
treatise  of  Seegen,  which  contains  a  good  bibliography  of  the  subject) . 
(c)  The  sexual  appetite  is  almost  always  markedly  diminished  in 
severe  cases  of  diabetes,  and  often  indeed  changes  into  an  absolute 
aversion  to  cohabitation.  On  the  other  hand,  in  mild  cases  of  the 
disease  occuning  in  elderly  women  the  sexual  irritability  is  some- 
times increased  to  a  considerable  and  even  very  troublesome  degree. 

2.  In  Men.— See  pages  98  and  103. 

Xn.  Changes  in  the  Lymphatic  Glands. 

The  lymphatic  glands,  in  cases  of  diabetes,  are  often  swollen  and 
sometimes  very  markedly  so.  In  severe  and  rapidly  progressive 
cases,  in  which  the  nutrition  of  the  patient  is  greatly  interfered  with, 
this  symptom  is  seldom  absent;  in  mild  cases  it  is  often  absent.  The 
swollen  lymi)hatic  glands  are  hard  and  painless,  their  condition  being 
similar  to  that  seen  in  constitutional  syphilis.  But  it  is  certainly 
not  correct  to  argue  from  this  that  any  given  case  of  diabetes  is  of 
syphilitic  origin,  although,  on  the  other  hand,  we  are  unable  to  state 
the  cause  of  the  lymphatic  swelliug.  It  is  very  convenient,  but  un- 
satisfactory, to  refer  the  condition  to  the  large  percentage  of  sugar  in 
the  blood  and  lymph.  It  seems  to  me  to  be  more  reasonable  to  assume 
that  it  has  some  connection  with  the  numerous  forms  of  inflammation 
of  the  skin  (eczema,  acne,  furuncles,  or  the  results  of  scratching). 
Possibly  the  tubercle  bacillus  may  play  a  part  in  its  production. 
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Xm.  OcuLAB  Changes.* 

1.  Cataract, — The  opacity,  almost  always  bilateral,  of  the  lens  is 
a  late  symptom  of  diabetes  and  belongs  almost  without  exception  to 
the  cases  in  which  there  is  marked  and  obstinate  glycosuria.  The 
complication  attacks  by  preference  young  i)ei'8on8,  and  when  it  occurs 
in  the  elderly  is  indistinguishable  from  senile  catanict.  If  the  corti- 
cal substance  of  the  lens  is  not  destroyed,  the  cataract  usually  im- 
proves pari  passu  with  the  improvement  of  the  original  disease.  The 
causes  of  the  opacity  of  the  lens  were  formerly  thought  to  be  maras- 
mus, abstraction  of  water  from  the  lens  by  reason  of  the  sugar  con- 
tained in  the  aqueous  humor  and  in  the  vitreous  body,  the  presence 
of  sugar  in  the  lens  itself,  or  the  change  of  the  sugar  held  in  solution 
in  the  aqueous  humor  into  lactic  acid.  All  of  these  explanations  are 
untenable.  Of  late  we  have  been  taught  that  a  toxic  disease  of  the 
vessels  in  the  ciliary  processes  is  the  cause  of  the  disturbance  of  nu- 
trition of  the  lens. 

2.  Retifial  Diseases. — Those  which  are  dei^endent  upon  diabetes 
occur  under  three  forms:  (a)  Albuminuric  retinitis  accompanying 
contracted  kidney  present  as  a  complication  or  sequel  of  diabetes ;  (6) 
Betinitis  centralis  punctata  with  characteristic  ophthalmoscopic 
changes  (small,  shining  central  spots,  usually  with  hemorrhagic 
puncta,  always  bilateral,  without  involvement  of  the  optic  nerves; 
Leber,  Hirschberg) ;  (c)  Eetinitis  hsemorrhagica  of  the  ordinary  type. 
The  retinal  diseases  are  incurable,  and  are  of  unfavorable  prognostic 
imx)ort.  (ralezowski  found  27  cases  of  retinitis  in  144  cases  of 
diabetes. 

3.  Optic  Nerve. — ^Neuritis,  neuroretinitis,  retrobulbar  neuritis  with 
consecutive  atrophy  of  the  optic  nerve.  These  diseases  are  progres- 
sive ;  they  occur  more  frequently  in  the  severe  forms  of  diabetes  than 
in  the  milder  cases,  sometimes  as  early,  sometimes  as  late,  compli- 
cations. 

4.  Amblyopia  arid  Amaurosis,  without  Ophthalmoscopic  Changes. — 
As  long  as  these  troubles  are  not  of  cerebral  origin  they  belong  to 
the  early  stages  of  diabetes.  They  are  often  the  first  thing  that  leads 
the  patient,  ignorant  of  the  existence  of  diabetes,  to  seek  medical  ad- 
vice. The  amblyopia  appears  in  the  nan-owing  of  the  visual  field, 
hemianopsia,  or  central  or  paracentral  scotoma  in  an  almost  normal 
visual  field ;  in  the  latter  case  the  affection  resembles  the  so-called 

*  I  follow  here  in  general  the  statements  of  M.  Knies,  in  his  treatise  entitled  "^  Die 
Beziehungen  des  Sehorgans  und  seiner  Erkrankungen  zu  den  Ubrigcn  Erankheiten 
des  KOrpers,  "  Wiesbaden,  1898 ;  pp.  452  et  seq. 
Vol.  II.— 8 
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intoxication  amblyopia,  especially  that  due  to  the  abuse  of  tobacco. 
It  would  appear,  moreover,  that  many  cases  are  actually  to  be  referred 
to  nicotine  poisoning,  which  occurs  more  readily  in  the  diabetic  than 
in  the  healthy  organism.  These  troubles,  due  for  the  most  part  to 
retrobulbar  neuritis,  do  not  readily  yield  to  treatment. 

5.  Ocular  Muscles. — According  to  Galezowski,  paralysis  of  the 
ocular  muscles  occurs  in  seven  per  cent,  of  the  cases  of  diabetes;  the 
muscles  of  accommodation  and  the  external  rectus  suffer  with  especial 
frequency  and  early.  Mautlmer  considers  hemorrhage  in  the  nuclear 
region,  perhaps  also  at  the  base  of  the  brain,  as  the  immediate  cause 
of  the  paralysis.  Disease  of  the  vessels  is  therefore,  according  to 
this  theory,  to  be  regarded  as  the  connecting  link  between  diabetes 
and  these  paralyses.  Others,  doubtless  more  correctly,  look  upon 
peripheral  (toxic?)  neuritis  as  the  cause. 

6.  Other  Ocular  Troubles, — Iritis,  iridocyclitis,  spontaneous  my- 
opia (due  to  distention  of  the  lens  in  the  early  stage  of  juvenile  dia- 
betic cataract  or  to  softening  and  sti'etching  of  the  sclera),  opacities 
of  the  vitreous  body  (from  hemorrhage),  recurring  scleritis,  pustular 
and  ulcerative  processes  of  the  cornea,  ciliary  border,  or  lids  (due  to 
increased  vulnerability  of  the  parts),  and  neuroparalytic  keratitis  may 
be  simply  referred  to  as  comparatively  rare  phenomena  related  di- 
rectly or  indirectly  to  the  original  disease. 

XIV.  Changes  in  the  Organs  of  Hearing,  Smell,  and  Taste. 

Change  in  these  organs  of  special  sense  play  a  very  subordinate 
role  in  diabetes,  and  have  received  but  little  study.  Weakness  or 
even  total  loss  of  function  has  been  noted  in  each  of  these  sensory 
spheres,  but  such  complications  are  of  rare  occurrence;  .Frerichs,  in- 
deed, has  never  encountered  them.  In  cases  in  which  central  dis- 
ease of  the  brain,  or,  as  I  have  recently  observed,  complicating 
hysteria  is  not  present,  then  neuritic  processes  must  be  regarded  as 
the  cause  of  the  trouble.  Other  diseases  of  these  organs  can  hardly 
stand  in  any  direct  etiological  relation  with  diabetes. 

XV.  Changes  in  the  Nervous  System. 

1.  Psychic  Disturbances, — We  have  seen  in  the  section  on  Etiology 
that  a  clear  insight  into  the  significance  of  psychoses  in  the  causation 
of  diabetes  is  wanting.  We  know  more,  however,  concerning  the 
psychic  disturbances  which  arise  during  the  course  of  diabetes,  and 
which  are  referred  to  a  nutritive  disturbance  produced  by  the  original 
disease  in  the  psychic  organs.     The  question  of  the  diabetic  psycho- 
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868  originated  in  France,  and  it  is  in  that  country  that  most  of  the 
work  in  it  has  been  accomplished.  In  the  first  rank  among  these 
workers  are  to  be  mentioned  Marechal  de  Calvi  and  Legrand  du 
Saulle.  The  mental  changes  which  are  observed  in  the  course  of 
diabetes  are  characterized  by  a  tendency  to  improvement  running 
parallel  with  improvement  in  the  primary  disease  and  especially  in 
the  general  condition  of  nutrition;  the  fully  developed  psychoses 
oflFer,  however,  an  exception  to  this  rule,  for  the  prognosis  in  such 
cases  is  unfavorable.  Occasionally  the  peculiar  fact  has  been  observed 
that  the  glycosuria  has  subsided  with  the  appearance  of  the  mental 
disturbance  and  has  then  remained  permanently  absent. 

The  variety  and  degree  of  these  disturbances  vary  greatly.  Some- 
times the  symptoms  are  the  common  ones  of  depression  of  the  intel- 
lectual faculties  and  a  weakness  of  judgment,  memory,  and  will;  very 
often  there  is  a  tendency  to  deceitfulness  and  aimless  garrulity ;  very 
frequently  there  are  also  neurasthenic,  less  commonly  hysterical 
troubles.  The  occurrence  of  actual  psychoses  is  much  less  common; 
among  these  melancholia  and  hypochondriasis  are  the  first  in  order 
of  frequency,  being  observed  in  all  grades  of  severity  trom  an  almost 
imi)erceptible  degree  of  mental  hebetude  to  the  most  pronounced 
forms  of  the  disorder.  Melancholia  of  diabetic  origin  frequently 
presents  a  homicidal  or  suicidal  tendency.  Sometimes  there  are 
periodical  attacks  of  somnolence  (Ballet,  Yergely).  Legrand  du 
Saulle  has  described  several  cases  of  **  d^lire  de  ruine"  which  he  re- 
gards as  very  characteristic  of  diabetic  insanity ;  the  patients  believe 
and  maintain  without  any  reason  that  they  are  financially  ruined  and 
this  notion  dominates  all  their  thoughts  and  actions.  Cases  of  this 
nature  have  hitherto  been  described  only  by  French  writers. 

2.  Diabetic  Coma.*'' — ^This  condition  was  first  described  by  Kuss- 
maul  in  1874.  It  is  now  generally  attributed  to  the  action  of  some 
toxic  substance  upon  the  central  nervous  system.  I  have  spoken 
above  of  the  chemical  basis  of  the  various  theories  held,  and  have 
there  stated  that  we  have  to  deal  with  hypotheses  only  and  have  no 
certain  knowledge  of  the  subject,  and  further  that  all  acute  ter- 
minations of  diabetes  associated  with  loss  of  consciousness  are  not 
identical  with  true  diabetic  coma.  We  have  already  referred  to  the 
cases  of  sudden  death,  due,  according  to  Frerichs'  opinion,  to  paral- 
ysis of  the  heart,  and  we  must  also  distinguish  the  comatose  con- 
ditions occurring  in  diabetes  as  a  consequence  of  cerebral  apoplexy, 
of  the  not  very  uncommon  cases  of  tubercular  meningitis,  and  of 
other  gross  anatomical  lesions  of  the  brain.  Finally  many  instances 
of  a  terminal  comatose  condition  are  undoubtedly  caused  by  uraemic 
intoxication  resulting  from  the  complicating  contracted  kidney. 
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After  all  these  complicatioxis  are  excluded  there  still  remain  a  not 
inconsiderable  number  of  cases  of  a  peculiar  character. 

Sometimes  suddenly,  sometimes  after  headache,  insomnia,  rest- 
lessness, anxiety,  vertigo,  and  symptoms  resembling  those  of  alco- 
holic intoxication,  lasting  for  a  few  hours  or  days,  the  patients  fall 
into  a  condition  of  somnolence  which  rapidly  or  more  slowly  passes 
into  complete  coma.  The  x)atient  now  lies  quietly  in  bed  without 
any  convulsive  movements  or  at  most  only  slight  clonic  twitchings. 
The  pupils  are  dilated,  the  eyes  are  half-oj)en  or  tlie  lids  are  slowly 
raised  and  lowered;  the  eyeballs  seem  also  to  move  slowly  in  differ- 
ent directions.  The  pulse  is  small  and  slightly  accelerated;  the  tem- 
perature may  be  at  first  elevated  but  sinks  later  far  below  the  norm. 
Esi)ecially  characteristic  is  the  deep,  long-drawn  inspiration,  without 
stridor,  followed  by  a  short  expiration ;  the  number  of  respirations 
is  normal  or  slightly  increased.  In  spite  of  extensive  aeration  of  the 
lungs  a  slight,  gradually  increasing  degree  of  cyanosis  arises— due 
apparently  to  obstruction  to  the  peripheral  circulation.  A  sharp 
acetone  odor  issues  from  the  mouth  of  the  unconscious  patient  and 
makes  a  diagnosis  of  his  condition  possible  even  at  a  distance.  The 
urine  gives  almost  constantly  a  marked  reaction  with  chloride  of  iron, 
and  contains  sugar;  still  it  must  be  remembered  that  the  urine  of  a 
patient  in  diabetic  coma  may  be  free  from  sugar  (see  p.  86). 

In  this  condition,  which  is  only  exceptionally  interrupted  by  a 
brief  return  of  the  reflexes  and  of  a  clouded  consciousness,  and  even 
more  rarely  ends  in  recovery,  the  patient  remains  for  from  twenty- 
four  to  forty-eight  hours,  seldom  longer.  Then  comes  death  preceded 
by  a  further  depression  of  the  temperature  and  by  a  gradual  diminu- 
tion in  the  number  and  depth  of  the  respiratory  movements.  Ex- 
amination of  the  brain  post  mortem  shows  the  presence  of  no  lesions 
to  account  for  this  condition. 

Frerichs  saw  250  fatal  cases  of  diabetes  out  of  a  total  of  400,  and 
of  this  number  coma  was  the  cause  of  death  in  151 ;  other  stiitistics 
show  a  much  smaller  proportion.  Coma  may  terminate  any  case, 
whatever  its  degree  of  severity,  yet  patients  with  obstinate  glycosuria 
are  in  very  much  greater  danger  of  this  complication  than  are  those 
in  whom  the  glycosuria  yields  readily  to  appropriate  treatment. 
Most  cases  occur  in  patients  between  twenty  and  forty  years  of  age. 

The  cause  of  the  coma  is  often  impossible  to  determine.  The 
patients  are  surprised  by  it  without  any  unusual  objective  or  sub- 
jective symptoms  having  given  warning  of  its  approach.  The  occa- 
sional exceptions  to  this  rule  in  the  shape  of  acute  intestinal  catarrh 
or  obstinate  constipation  have  already  been  mentioned  (page  105). 
More  frequently  the  attack  is  preceded  by  severe  bodily  exertion, 
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excesses  in  baccho  et  venere,  intellectual  overwork,  or  mental  excite- 
ment. The  numerous  exact  and  indisputable  observations  on  this 
X)oint  suggest  the  thought  that  we  may  not  always  have  to  deal  with 
coma  as  a  "  specific  diabetic  intoxication*'  (Frerichs) ;  they  would  in- 
dicate that  coma  may  be  often  only,  the  expression  and  the  result  of  a 
condition  of  extreme  nervous  exhaustion.  The  central  nervous  sys- 
tem of  a  poorly  nourished  diabetic  works  evidently  without  any 
available  resen'e  force.  Every  weakening  movement,  every  over- 
exertion brings  paralysis  in  its  train  and  gives  rise  to  a  condition 
similar  to  that  resulting  from  an  acute  cerebral  hemorrhage  (apoplectic 
coma) .  There  is  nothing  of  special  significance  in  the  coexistence  of 
marked  acetonuria  and  diaceturia,  for  they  but  give  expression  to  the 
character  of  the  primary  disease ;  it  would  be  remarkable  if  they  were 
absent.  There  need  be  as  little  question  of  a  peculiar  intoxication 
here  as  there  is  in  apoplectic  cases.  It  is  natural  enough  that  the 
apoplectic  should  frequently  recover  from  the  shock  to  the  central 
nervous  system,  while  the  diabetic  does  not.  The  foimer  is  essen- 
tially endowed  with  powers  of  resistance,  the  latter  is  a  greatly  weak- 
ened person.  But  it  is  not  intended  to  deny  by  this  that  there  are 
forms  of  coma  referable  to  a  genuine  diabetic  intoxication.  Those 
cases  especially  belong  to  this  category  in  which  for  a  long  period 
there  has  been  an  excretion  of  oxybutyric  acid. 

3.  Brain  and  Spinal  Cord,^' — a.  Symptoms  without  Central  Le- 
sion.— In  certain  rare  cases  of  diabetes  we  encounter  symptoms  which 
we  are  accustomed  to  refer  to  disease  of  the  centi'al  nervous  system, 
such  as  hemiplegia,  aphasia,  hemianopsia,  and  localized  convulsions 
(resembling  those  of  Jacksonian  epilei)sy).  These  disturbances  may 
subside  or  they  may  lead  to  a  fatal  issue.  But  in  the  latter  case  the 
post-mortem  examination  reveals  no  central  lesion  and  no  disease,  or 
at  most  a  very  insignificant  one,  of  the  vessels.  The  cases  recall 
certain  rare  forms  of  uraemia,  the  phenomena  of  encephalopathia 
satumina,  the  paralyses  without  anatomical  lesion  found  in  pellagra, 
etc.,  and  api)ear  to  be  of  toxic  origin.  Lupine  and  Redlich  have  re- 
ported cases  which  may  be  cited  as  examples  of  this  condition. 

6.  Central  Lesions. — Diseases  of  the  brain  and  spinal  cord  due  to 
a  central  lesion  or  system  diseases  are  hardly  ever  immediately  de- 
pendent upon  diabetes.  If  they  coexist  with  diabetes  it  may  be  that 
they  play  a  causative  role  or  they  may  be  entirely  unconnected  with 
it.  An  indirect  relation  between  diabetes  and  such  affections  may  be 
traced  in  several  ways :  (1)  Through  the  establishing  of  an  hereditary 
pretlisi^osition,  for  diabetes  has  a  certain  predilection  for  individuals 
with  a  neuropathic  taint;  (2)  through  the  intervention  of  disease  of 
the  vessels  excited  directly  or  indirectly  by  diabetes  (see  p.  109),  and 
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leading  finally  to  hemorrhage,  softening,  etc.  Many  instances  of  this 
sort  are  recorded  in  the  literature  of  diabetes ;  (3)  through  the  agency 
of  syphilis.  We  have  shown  that  syphilis  may  under  certain  circum- 
stances stand  in  a  causal  relation  to  diabetes,  and  we  know  on  the 
other  hand  what  an  important  part  syphilis  may  play  in  the  produc- 
tion of  diseases  of  the  brain  and  spinal  cord;  (4)  through  infectious 
diseases  whose  occurrence  is  favored  by  diabetes,  and  in  the  course 
of  which  metastases  may  take  place  from  the  local  foci  of  disease  to 
the  brain  (tuberculosis,  suppuration,  aphthous  stomatitis). 

4.  PeripJieral  Nerves.** — The  peripheral  nerves  are  especially  prone 
to  disease  in  diabetes.  This  fact  has  been  recognized  only  during  the 
past  ten  years ;  prior  to  that  time  it  was  thought  that  there  must  be 
some  central  disease  to  account  for  the  manifold  sensory,  motor,  and 
trophic  nervous  disturbances  observed  in  diabetes.  The  last  expo- 
nent of  this  view  was  Althaus,  who  has  set  forth  at  length  the  dif- 
ferential diagnosis  between  genuine  locomotor  ataxia  and  diabetic 
pseudotabes. 

a.  Neuritis.  —  The  most  important  form  of  peripheral  nervous 
disease  is  neuritis,  which  may  appear  under  the  guise  of  multiple 
neuritis  involving  wide  areas  or  be  limit,  d  to  single  nerves.  Its  sig- 
nificance, especially  in  resi)ect  to  sensory  disturbances  (neuralgias, 
parsBsthesias)  in  diabetes,  was  first  correctly  appreciated  by  von 
Ziemssen.  Soon  after  this  R.  von  Hoesslin  had  the  happy  inspira- 
tion to  refer  the  other  ataxic  affections  (see  below)  to  neuritis  and  to 
draw  attention  to  the  similarity  of  the  symptom  complex  to  that  seen 
in  multiple  neuritis  of  alcoholic  origin.  Since  that  time  the  doctrine 
of  toxic  neuritis  or  polyneuritis  diabetica  has  won  general  acceptance, 
esx)ecially  since  Auch^  and  others  have  confirmed  the  clinical  diagno- 
sis by  the  results  of  post-mortem  examination. 

Among  the  neuritic  symptoms  encountered  in  the  course  of  dia- 
betes are:  (1)  Sensory  Disturbances.  These  are  the  earliest  and  in 
milder  cases  the  only  neuritic  symptoms;  they  are  parassthesia, 
hypersBsthesia  and  anaesthesia  of  varied  degree  and  location,  pains  and 
cramps  in  the  calves  of  the  legs,  and  neuralgia.  The  latter  is  com- 
monly symmetrical,  especially  when  it  is  located  in  the  third  branch 
of  the  trigeminal  or  in  the  crural  nerves.  The  diabetic  neuralgias  are 
often  very  obstinate  and  very  painful;  they  are  not,  however,  incur- 
able. (2)  Motor  disturbances  are  not  usually  very  prominent  in  com- 
parison with  the  pronounced  sensory  troubles ;  still  there  are  cases  in 
which  the}'  gain  the  upper  hand  and  reach  a  high  degree  of  severity. 
There  is  often  simple  ataxia,  or  there  may  be  actual  paralysis  with 
atrophy  and  the  reaction  of  degeneration.  The  paralyses  affect  the 
lower  extremities  much  more  commonly  than  the  upper,  the  crural 
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nerve  being  the  seat  of  election;  they  are  bilateral  as  a  role.  Of  the 
cranial  nerves  the  abducens  is  the  most  frequently  affected,  less  often 
the  oculomotor,  hypoglossus,  and  spinal  accessory  nerve.  The 
rectum  and  bladder  are  never  involved. 

ft.  Vasomotor  Disturbances. — The  affections  in  this  group,  local 
hyx)eridrosis,  local  oedema,  local  asphyxia,  and  erythromelalgia,  are 
of  rare  occurrence. 

e.  Trophic  Disturbances. — ^Among  these  are  localized  atrophy  of 
the  skin,  glossy  skin,  thinning  and  shedding  of  the  nails,  falling  out 
of  the  teeth  without  precedent  disease  of  the  jaws,  herpes,  x)emphi- 
gus,  and  spontaneous  gangrene,  so  far  as  the  latter  is  not  due  to  pre- 
existing arteriosclerosis. 

d.  Tendon  Reflexes. — Bouchard  was  the  first  to  call  attention  to  the 
fact  that  the  patellar  tendon  reflexes  are  often  absent  in  diabetes.  I 
find  the  following  statistics  relating  to  this  point:  The  absence  of  the 
tendon  reflex  was  noted  by  Bouchard  in  37  x)er  cent.,  by  Maschka  in 
30.6,  by  Auerbach  in  35  to  4D  per  cent.,  by  Eichhorst  in  21,  by  Marie 
and  Quinon  in  37.5,  by  Neviere  in  40,  by  Williamson  in  50,  and  by 
Grube  in  7.6  i)er  cent.  Very  frequently  the  abolished  reflex  was  ob- 
served to  return  at  a  later  period.  There  is  no  relation  between  this 
symptom  and  the  severity  of  the  general  symptoms  of  diabetes,  for 
while  the  reflex  may  be  abolished  in  mild  cases  and  early  in  the 
course  of  the  disease,  it  may,  on  the  other  hand,  be  preserved  in 
cases  of  extreme  gravity,  during  coma,  and  in  the  agony  (William- 
son, Grube).  It  is  therefore  of  no  value  in  a  prognostic  sense  (Eosen- 
stein,  Grube).  Inflammatory  or  degenerative  changes  in  the  crural 
nerve  have  been  regarded  as  the  cause  of  the  loss  of  the  patellar  ten- 
don reflex. 

One  or  other  of  the  above-described  neuritic  symptoms  is  present 
in  almost  every  case  of  diabetes ;  the  individual  symptoms  may  ap- 
pear singly  or  in  groups,  and  it  is  to  little  purpose  to  attempt  to  dis- 
tinguish various  types  of  multiple  diabetic  neuritis  according  to  the 
grouping  of  the  symptoms.  One  thing  only  is  to  be  noted.  The 
disturbances  of  sensation,  of  motion,  and  of  reflex  excitability,  when 
present  in  marked  degree,  are  grouped  together  in  a  complex  which 
recalls  that  of  tabes.  I  have  already  remarked  that  special  services 
have  been  rendered  by  Althaus  as  regards  the  symptomatology,  and 
by  von  Hoesslin  as  regards  the  proi)er  significance  of  this  morbid 
picture. 

The  neuritic  symptoms  appear  in  part  very  early,  and  may  be 
among  the  first  troubles  complained  of  by  the  patient ;  this  is  espe- 
cially true  of  the  changes  in  the  nerves  of  the  eyes  and  of  the  neu- 
ralgias.    On  the  other  hand,  the  more  severe  and  wide-spread  neu- 
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ritic  affections  belong  usnally  to  the  later  stages  of  the  disease.  In 
general  they  are  more  commonly  associated  with  the  severe  forms  of 
diabetes,  in  which  the  nutrition  of  the  patient  is  markedly  interfered 
with,  than  with  the  lighter  forms,  yet  it  is  impossible  to  establish 
any  direct  relation  between  them  and  the  intensity  of  the  glycosuria. 
A  repression  of  the  glycosuria  by  the  institution  of  a  suitable  diet 
often  has  a  beneficial  effect,  but  in  other  cases  it  has  no  influence 
whatever  upon  the  course  of  the  neuritis. 

OENERAJi  SYMPTOMS,    COUBSE,    AND   PROGNOSIS. 

When  one  considers  the  immense  number  of  symptoms  which  may 
be  grouped  around  the  characteristic  disturbances  of  metabolism  in 
diabetes,  it  is  evident  that  even  the  most  skilful  pen  would  be  power- 
less to  draw  an  altogether  satisfactory  picture  of  the  disease.  Still 
it  may  be  possible  to  depict  a  few  types  among  the  many  different 
forms  which  diabetes  may  assume. 

I.  Cases  with  Acute  Onset. 

The  patients  assert  positively  that  the  quantity  of  urine  became 
suddenly  greater  at  a  definite  i)eriod,  that  they  were  obliged  to  rise 
in  the  night  to  pass  water,  that  they  suffered  from  great  thirst  and 
hunger,  and  that,  despite  the  large  quantities  of  food  taken,  they 
lost  flesh  rapidly  and  failed  in  strength;  to  these  symi)tom8  were 
added  insomnia,  nervous  irritability,  and  generalized  pruritus.  Usu- 
ally in  these  cases  it  can  be  ascertained  that  the  patient  had  suffered 
from  some  great  psychic  disturbance  or  a  bodily  injury.  Almost 
always  the  patients  are  young  and  the  family  history  presents  many 
cases  of  diabetes  or  some  other  constitutional  disease. 

The  intensity  of  the  glycosuria  at  the  beginning  in  these  cases 
furnishes  no  data  upon  which  we  can  base  a  prognosis  or  judge  of  the 
subsequent  course  of  the  disease,  but  after  a  short  time  (a  few  weeks 
or  months)  matters  usually  shape  themselves  in  such  a  way  that  we 
can  form  a  pretty  accurate  estimate  of  the  gravity  of  the  case. 

1.  If  during  this  interval  the  sugar-consuming  function  becomes 
essentially  better,  the  case  will  almost  always  result  in  recovery ;  at 
first  the  urine  becomes  sugar-free  after  the  withdrawal  of  carbohy- 
drates from  the  food,  and  later  the  carbohydrates  are  tolerated  in 
increasing  amounts  until  a  permanent  cure  is  effected.  Schmitz  de- 
scribes several  cases  of  this  kind,  and  F.  A.  Hoffmann  had  this  form 
of  the  disease  in  mind  in  his  characterization  of  neurogenous  diabetes 
(see  p.  71).  The  sooner  the  carbohydrates  are  withheld  the  better 
will  be  the  prognosis.     Cases  of  this  kind  are  unquestionably  rare. 
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2.  If  the  tolerance  of  carbohydrates  does  not  become  materially 
greater  after  the  patient  has  been  on  a  suitable  diet  for  some  weeks 
or  months,  these  cases  progress  almost  without  exception  to  a  rapidly 
fatal  termination  (within  one  or  two  years),  even  when  the  glycosuria 
yields  to  a  strict  abstinence  from  carbohydrates  and  the  nutrition  is 
satisfactorily  maintained  by  a  plentiful  supply  of  albumin  and  fat.  A 
complicating  tuberculosis  or  diabetic  coma  puts  an  end  to  the  patient's 
existence.     The  other  complications  are  of  subordinate  importance. 

n.  Setere  Cases  wtth  Ordinary  Onset  and  Course. 

Here  nothing  definite  can  be  learned  of  the  beginning  of  the  dis- 
ease. The  bodily  weakness,  intellectual  relaxation,  impotence,  and 
emaciation  have  come  on  gradually  and  almost  imi)erceptibly.  The 
Xmtients  look  upon  themselves  as  nervous  and  overworked  in  body 
and  mind.  They  therefore  give  themselves  a  vacation  from  time  to 
time,  visiting  the  different  watering-places  and  summer  resorts,  with- 
out, however,  finding  the  wished-for  return  of  strength.  They  even 
consult  a  physician  occasionally,  who  frequently,  through  neglect  to 
examine  the  urine  or  because  of  deficient  powers  of  penetration,  fails 
to  detect  the  true  cause  and  agrees  with  the  diagnosis  of  overwork, 
neurasthenia,  nervous  dyspepsia,  and  the  like.  At  other  times  disease 
of  some  other  organ  develops  (visual  disorders,  neuralgia,  impo- 
tence, pruritus,  furunculosis,  tuberculosis,  etc. )  and  leads  the  patient 
to  consult  a  physician,  often  a  specialist,  an  ophthalmologist,  a  der- 
matologist, a  neurologist,  or  the  like.  The  variety  of  forms  under 
which  the  disease  appears  is  but  too  often  responsible  for  the  fact 
that  the  diagnosis  is  made  only  when  sad  destruction  has  already 
been  wrought  in  the  body  through  defective  nutrition,  or  through  com- 
plications or  sequelsB  of  the  primary  disease.  A  more  careful  exami- 
nation shows  that  the  patients  are  excreting  under  the  ordinary  diet 
rich  in  carbohydrates,  enormous  quantities  of  sugar — 200  to  300 
grams  or  more  a  day.  The  tolerance  of  carbohydrates  is  at  a  mini- 
mum or  even  negative,  that  is  to  say,  the  glycosuria  continues  for  a 
time,  or  it  may  be  permanently,  despite  the  withdrawal  of  carbohy- 
drates from  the  food. 

The  further  course  of  the  disease  varies. 

1.  In  consequence  of  proper  regulation  of  the  diet  as  to  quality 
and  quantity,  good  nursing,  careful  treatment  of  the  complications, 
avoidance  of  any  tax  to  the  mind  or  body,  the  nutritive  condition  be- 
comes better,  the  patient  increases  in  weight,  his  strength  returns,  he 
becomes  able  to  perform  a  moderate  amount  of  bodily  or  mental  labor, 
the  complicating  organic  diseases  improve  or  at  least  become  station- 
ary, and  the  tolerance  of  carbohydrates  increases  slowly,  with  oscilla- 
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tions,  to  a  certain,  though  usually  slight,  degree.  The  patients  drag 
out  an  anxious  existence  full  of  privations  for  several  years,  perhaps 
a  decade.  The  general  condition  is  variable,  now  good,  now  bad. 
Any  little  careless  neglect  of  the  dietetic  or  other  rules  which  have 
been  established  for  them  is  ordinarily  followed  quickly  by  a  loss  of 
weight  and  strength.  In  the  mean  while  complications  are  not  absent; 
the  old  troubles  (neuralgia,  visual  defects,  furunculpsis)  return;  new 
ones  (digestive  disorders,  trophoneuroses,  mental  disturbances,  paral- 
yses, cardiac  asthma)  declare  themselves,  and  the  more  serioiis  com- 
plications (acute  infectious  diseases,  tuberculosis,  gangrene,  heart 
failure)  appear.  Finally  the  patients  succumb  either  because  they 
are  unable  to  take  and  assimilate  sufficient  nourishment  to  maintain 
the  strength,  or  because  they  are  overcome  by  some  intercurrent  dis- 
ease, such  as  heart  failure,  tuberculosis,  or  gangrene,  or  finaUy  be- 
cause diabetic  coma  comes  on  suddenly  and  unexpectedly. 

2.  In  contrast  to  these  relatively  favorable  cases  are  others  with 
rapidly  fatal  course.  The  gravity  of  the  cases  is  betrayed  less  by 
the  glycosuria  than  by  the  other  symptoms.  The  intensity  of  the 
former  is  doubtless  also  of  great  significance  in  so  far  as  the  giving 
of  suitable  and  sufficient  nourishment  becomes  the  more  difficult  in 
proportion  to  the  depression  of  the  sugar-consuming  function.  But 
the  cases  which  we  are  now  considering  present  the  peculiarity  that 
the  swiftly  advancing  fatality  is  not  turned  aside  even  when  the  dietetic 
difficulties  are  victoriously  overcome. 

In  a  certain  number  of  these  cases  the  vulnerability  of  the  diabetic 
tissues  is  shown  to  a  fearful  degree,  or  precocious  senility  declares 
itself.  The  patients  are  attacked  by  severe  complications  and  sequelee 
in  spite  of  the  best  care  and  of  the  most  painstaking  regulations  of 
the  mode  of  living;  they  suflFer  from  severe  forms  of  neuritis,  grave 
conditions  of  weak  heart,  phlegmons,  gangrene,  and  above  all  tuber- 
culosis. One  or  other  of  these  complications,  or  the  combined  action 
of  several,  kills  the  patient  within  the  short  period  of  one  or  two 
years,  although  in  the  last  stages  of  the  disease  the  glycosuria  may 
have  decreased  very  considerably  and  thereby  given  rise  to  deceitful 
hopes  of  an  improvement  in  the  primary  aflfection. 

In  another  proportion  of  cases  the  signs  of  true  diabetic  intoxica- 
tion declare  themselves,  sometimes  independently  of,  sometimes  in 
connection  with,  other  complications.  Fatal  coma  appears,  either 
after  a  long  prodromal  period  (especially  a  profuse  excretion  of  oxy- 
butyric  acid)  or  without  any  warning.  By  far  the  greater  number  of 
patients  who  are  attacked  by  this  malignant  form  of  diabetes,  pro- 
gressing inevitably  to  a  fatal  termination  within  one  or  two  years, 
are  young  or  middle-aged. 
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m.  Benign  Cases. 

The  mild  forms  of  diabetes  compatible  with  a  long  life  are  by  far . 
the  most  frequent.  They  belong  almost  exclusively  to  the  middle 
and  later  periods  of  life,  and  affect  by  preference,  though  by  no  means 
invariably,  corpulent  individuals  and  those  suffering  from  the  gouty 
diathesis.  The  manner  in  which  obesity  and  gout  stamp  their  char- 
acteristic imprint  upon  diabetes  has  been  described  in  previous  sec- 
tions, to  which  the  reader  is  referred  (see  pp.  66,  68,  and  71). 

The  benign  cases  have  certain  peculiarities  in  common.  The  time 
of  their  onset  is  seldom  known.  The  glycosuria  is  discovered  acci- 
dentally or  after  an  examination  of  the  urine  suggested  by  certain 
complications.  Pruritus,  furunculosis,  disturbances  of  accommoda- 
tion, neuralgia,  and  impotence  are  the  complications  most  commonly 
encountered.  The  glycosuria  yields  at  once  to  a  withdrawal  of  the 
carbohydrates  from  the  diet,  and  usually  there  is  even  a  certain  toler- 
ance of  moderate  amounts  of  starch.  This  tolerance  is  subject  to 
considerable  variations,  and  often  remains  at  a  high  figure  for  weeks 
and  months.  A  few  weeks  of  strict  dieting,  intellectual  rest,  a  so- 
journ in  a  pleasant  locality,  and  the  like,  work  a  marked  change  for 
the  better,  while  imprudence  in  eating,  overwork  of  body  and  mind, 
etc.,  lead  to  a  deterioration  in  the  general  condition,  insomnia,  lassi- 
tude, and  an  increase  in  the  glycosuria.  After  long  years  of  varying 
health  the  tendency  to  excretion  of  sugar  diminishes  as  a  rule  and 
may  even  wholly  disappear.  Not  infrequently  albuminuria  appears, 
and  finally  the  well-known  symptoms  of  contracted  kidney  take  the 
place  of  those  of  diabetes. 

The  complications  and  secondary  affections,  appearing  frequently 
at  the  beginning  of  the  disease  in  mild  form,  are  in  its  later  stages 
Uttle  to  be  feared  with  the  exception  of  those  conditions  which  are 
dependent  upon  arteriosclerosis,  especially  peripheral  gangrene,  car- 
diac asthma,  and  apoplexy. 

These  forms  of  the  disease  may,  through  neglect  and  gross  dietetic 
abuse,  lead  to  a  loss  of  strength  and  an  unfavorable  termination  de- 
spite their  benign  tendency.  Danger  threatens  especially  on  the  side 
of  the  heart ;  diabetic  intoxication  with  coma  may  ensue,  but  it  is  rare. 
The  same  is  true  of  the  transformation  into  the  rapidly  progressive 
malignant  varieties. 

rV.  Intermediate  Forms. 

There  are  many  intennediate  forms  between  the  two  extremes  just 
presented,  so  that  only  a  certain  number  of  cases  actually  correspond 
to  the  typical  clinical  picture.     It  is  impossible  to  describe  aU  these 


124  VON  NOORDEN— DIABETES  MELLITUS. 

intermediate  forms  with  all  their  manifold  shades  and  dififerences.  A 
careful  study  of  the  individual  case  will  show  which  of  the  two  groups 
it  more  nearly  approaches. 

V.  General  Prognostic  Signs. 

a.  Favoi'oble: 

1.  Onset  of  the  disease  late  in  life; 

2.  Long  duration  of  the  diabetes  prior  to  the  time  of  observation, 
no  grave  complications  having  appeared  in  the  mean  time  nor  any  con- 
siderable emaciation  having  taken  place; 

3.  Traumatic  causation  of  the  disease  (psychic  or  corporeal  in- 
juries) ;  ' 

4.  Syphilitic  origin  of  the  diabetes; 

5.  The  occurrence  invariably  of  mild  forms  of  diabetes  in  the 
family  of  the  patient; 

6.  Precedent  and  coexisting  obesity ; 

7.  Coexistent  uric  acid  diathesis ; 

8.  Slight  intensity  of  the  glycosuria  and  tolerance  of  certain  mod- 
erate amounts  of  carbohydrates ; 

9.  Marked  oscillations  and  gradually  increasing  tolerance  of  car- 
bohydrates ; 

10.  Comfortable  circumstances  which  permit  of  the  carrying  out  of 
the  dietetic  and  general  hygienic  prescriptions. 

b.  Unfavorable : 

1.  Onset  of  the  disease  in  early  life,  especially  in  childhood; 

2.  Great  loss  of  strength,  despite  a  brief  duration  of  the  diabetes ; 

3.  A  history  of  severe  forms  of  the  disease  in  other  members  of 
the  patient's  family ; 

4.  Early  appearance  of  grave  secondary  diseases  and  complica- 
tions; 

6.  A  high  degree  of  intensity  of  the  glycosuria,  with  complete  or 
almost  complete  intolerance  of  carbohydrates ; 

6.  Poor  circumstances  which  render  impossible  the  carrying  out 
of  a  dietetic  treatment  or  the  avoidance  of  bodily  and  mental  over- 
work; 

7.  Excretion  of  oxj'butyric  acid ;  coma. 

TREATMENT. 

It  is  not  possible  to  give  an  exhaustive  presentation  of  the  therapy 
of  diabetes  mellitus  in  this  i^lace,  for  its  history  is  long,  and  it  has 
undergone  such  manifold  changes  in  the  course  of  time  that  a  mere 
descrijjtion  of  them  would  fill  a  large  book.     I  intend,  therefore,  hav- 
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ing  regard  to  the  space  that  is  at  my  disposal,  to  set  forth  simx)ly  the 
principles  of  a  rational  therapy  of  the  disease,  entering  into  details 
only  where  points  of  practical  importance  arise. 

A  strong  subjective  factor  enters  into  every  therapeutic  ordinance 
which  is  established  at  the  bedside.  Ho  is  a  poor  physician  who  asks 
himself :  What  do  the  schools  prescribe,  what  does  this  or  that  au- 
thority prescribe  in  the  disease  with  which  I  have  to  do?  The  true 
physician  weighs  in  his  mind  his  own  and  others'  exi)eriences,  but 
stands  in  the  presence  of  the  patient  and  of  the  disease  resting  upon 
his  own  authority,  conscious  that  the  responsibility  must  be  assumed 
by  himself  alone,  whatever  weight  he  may  also  give  to  the  results  of 
others'  experience. 

In  the  capacity  of  an  author  I  claim  the  ])hysician's  right  and  the 
physician's  duty  in  the  domain  of  therapeutics.  I  shall  not  enter 
into  an  account  of  *^  what  is  done"  for  diabetes,  but  shall  state  only 
what  I  myself  am  accustomed  to  prescribe  and  the  reasons  therefor. 

I.  Prophylactic  Treatment. 

We  can  scarcely  say  anything  of  the  prophylaxis  of  diabetes  mel- 
litus  beyond  laying  down  the  most  ordinary  and  every-day  rules  of 
a  hygienic  and  health-preserving  mode  of  life.  Practically  it  is  only 
under  certain  special  circumstances  that  we  can  have  to  do  with  any 
prophylactic  measures.  In  the  first  place  we  may  consider  those  in- 
dividuals in  whose  family  there  is  a  history  of  many  members  being 
attacked  by  diabetes  in  early  life.  Possibly  in  such  cases  the  early 
and  x>^rmanent  withholding  of  carbohydrates,  especially  of  sugar, 
from  the  diet  may  prevent  the  occurrence  of  the  disease.  But  beyond 
the  qualification  "  possibly"  we  cannot  go. 

Then  again  there  may  be  a  (luestion  of  proi)hylaxi8  in  the  case  of 
those  individuals,  especially  men,  who  are  driven  into  luxurious  liv- 
ing by  their  social  position,  who  in  the  prime  of  life  grow  corpulent 
quite  rapidly,  and  in  whose  family  there  is  a  history  of  many  cases 
of  diabetes.  Very  frequently  these  three  factors  are  united.  I  have 
already  given  expression  to  the  conjecture  that  there  is  a  certain 
disturbance  of  carbohydrate  change  in  many  cases  of  obesity,  even 
without  an  accompanying  glycosuria.  As  it  is  very  probable  that 
once  an  anomaly  in  respect  to  sugar  conversion  has  arisen,  the  in- 
gestion of  carbohydrates  will  make  it  worse  and  their  withdrawal  will 
improve  it  (see  below),  it  is  advisable  to  recommend  in  these  cases  also 
a  gradual  diminution  in  the  amount  of  carbohydrates  in  the  diet.  An 
over-consumption  of  carbohydrates  will  be  suJflSciently  prevented  by 
the  prohibition  of  sugar,  farinaceous  foods  (such  as  the  cereals,  pud- 
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dings,  maccaroni,  nudels,  and  the  like),  pastry,  preserves,  and  sweet 
champagne,  and  by  the  restriction  of  the  daily  amount  of  beer  taken 
(from  one  to  three  glasses).  Through  these  dietetic  regulations,  es- 
pecially when  supplemented  by  muscular  exercise,  the  further  prog- 
ress of  the  obesity  is  arrested  or  at  least  retarded;  sometimes  there 
is  even  a  gradual  loss  in  weight.  I  would,  however,  warn  the  reader 
most  earnestly  against  subjecting  to  an  energetic  reduction  treatment 
all  individuals  whose  own  past  or  whose  family  history  raises  the 
suspicion  of  a  developing  diabetic  diathesis.  The  patients  are  often 
thereby  weakened  and  permanently  invalided,  and  the  disappearing 
obesity  frequently  enough  gives  place  to  diabetes. 

n.  Etiological  Treatment. 

Are  we  ever  able  to  institute  an  etiological  treatment  of  diabetes? 
Can  we  remove  the  cause  and  therewith  the  disease  itself?    Let  us  see. 

1.  Neurogenous  Diabetes. — (a)  Diabetes  Accompanying  Functional 
Nervous  Disorders. — If  severe  mental  overwork  or  psychic  disturb- 
ance accompanied  by  marked  neurasthenic  symptoms  have  preceded 
the  occurrence  of  diabetes  and  appear  to  have  caused  it,  we  shall 
doubtless  be  following  a  most  rational  therapeutic  course  if  we  devote 
sx)ecial  attention  to  the  treatment  of  the  morbid  condition  of  the 
nervous  system.  In  such  cases,  in  addition  to  the  dietetic  measures 
and  even  indeed  before  their  institution,  we  should  endeavor  to 
strengthen  the  nervous  resisting  powers  of  the  individual.  Before  aU 
else  we  should  seek  to  obtain  for  the  patient  relief  from  confining  and 
exacting  professional  labors,  avoidance  of  everything  that  causes 
worry,  and  the  removal  of  domestic  cares  which  constitute  in  them- 
selves constantly  renewed  causes  of  uneasiness.  Unfortunately  our 
efforts  in  this  direction  are  often  confined  to  pious  wishes.  In 
many  cases  a  long  journey  in  pleasant  regions  with  freedom  from 
business  cares  suffices  to  restore  the  equilibrium  of  the  psychic  func- 
tions, to  raise  the  spirits,  and  to  banish  insomnia.  In  general  a 
stay  in  warm  dry  regions  is  to  be  preferred.  Sub-alpine  summer  re- 
sorts are  excellent  for  the  hot  months.  Diabetics  as  a  rule  do  not 
bear  damp  cold  or  raw  sea  air  weU,  for  it  increases  their  nervous 
irritability  and  causes  great  discomfort  to  those  of  them  who  are 
sensitive  to  external  cold. 

In  other  cases,  or  perhaps  supplementary  to  the  procedures  al- 
ready mentioned,  hydrotherapeutic  measures  are  useful.  The  most 
advantageous  of  these  for  nervous  diabetics  are  prolonged  warm  baths 
(tub  baths,  indifferent  natural  thermal  waters,  mud  baths),  or,  sfciU 
better,  baths  in  which  carl)onic  acidgas  is  set  free.    On  the  other  hand. 
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strong  salt  baths  and  especially  bathing  in  the  ox)en  sea  are  particu- 
larly to  be  avoided,  since  they  rather  fatigae  and  exhaust  than  in- 
vigorate sufferers  from  diabetes.  Caution  must  be  had  also  in' the 
use  of  cold  frictions  and  cold  douches ;  there  are  certain  diabetics  to 
whom  these  are  most  serviceable,  but  others  who  do  not  react  even 
after  rubbing  for  half  an  hour  or  an  hour;  they  lose  their  appetite, 
suffer  from  sleeplessness,  and  become  very  nervous. 

As  regards  the  dietetic  reguktions,  which  are  of  undoubted  service 
in  other  patients  of  nervous  constitution,  we  are  in  a  delicate  position. 
We  have  to  do  usually  with  spare  individuals  in  whom  an  improve- 
ment in  the  nutritive  conditions  is  urgently  indicated.  The  attain- 
ment of  this  object  is,  however,  made  difficult  by  the  necessity  of 
withholding  as  far  as  possible  all  carbohydrates  from  the  fattening 
diet.  In  general  wq  must  be  guided  in  our  choice  of  a  diet  by  the 
intensity  of  the  glycosuria,  a  subject  which  will  be  treated  of  in  a 
subsequent  section.  Here,  however,  we  may  remark  that  the  more 
prominent  is  the  neurasthenic  state  of  the  patient  the  less  able  are 
we  to  dispense  with  the  carbohydrates.  It  is  allowable  to  diminish 
or  even  to  withhold  entirely  the  carbohydrates  temporarily,  but  never 
for  more  than  a  few  weeks  at  a  time. 

Concerning  drugs  there  is  not  much  to  be  said  in  this  place,  except 
perhaps  that  the  skilful  use  of  medicinal  remedies  gives  better  prom- 
ise in  the  nervous  than  in  other  forms  of  diabetes.  The  more  prom- 
inently nervous  irritability  stands  out  and  the  more  probable  it  is 
that  this  is  the  fundamental  cause  of  the  diabetes  (and  also  when  the 
nervous  disturbance  has  first  declared  itself  during  the  course  of 
the  diabetes),  the  stronger  is  the  indication  for  narcotic  remedies. 
The  favorable  results  which  have  for  many  years  been  claimed  for 
opium  administered  with  a  free  hand,  and  more  lately  for  one  of  its 
alkaloids,  codeine,  are  to  be  referred  especially  to  cases  of  this  sort. 
The  remedy  quiets  the  irritability  of  the  central  nervous  system  and 
exerts  in  this  way  slowly  and  gradually  a  curative  effect.  The  theory 
that  opiates  increase  the  sugar-destroying  power  of  the  tissues  seems 
to  me  to  be  wholly  unfounded.  In  any  case  the  opiates  are  suitable 
only  for  temporary  use,  and  they  should  never  be  prescribed  for 
longer  than  a  few  weeks  at  a  time.  Other  nervines,  such  as  anti- 
pyrin,  phenacetin,  etc.,  may  be  advantageously  substituted  for  them 
from  time  to  time,  but  even  these  remedies  are  more  injurious  than 
helpful  if  given  for  long  periods.  The  bromides,  on  the  other  hand, 
can  be  unhesitatingly  recommended,  for  they  .can  be  given  continu- 
ously for  months  without  harm  to  the  patient,  and  when  administered 
in  suitable  cases  are  of  undoubted  benefit.  One  should  not,  however, 
look  for  the  impossible,  and  it  should  be  remembered  that  the 
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bromides  are  not  a  specific  remedy  for  diabetes,  but  merely  a  valuable 
aid  in  combating  abnormal  nervous  irritability.  For  a  further  con- 
sideration of  these  and  other  medicinal  remedies,  see  below. 

The  endeavor  to  strike  at  the  root  of  the  disease  by  treatment  of 
the  nervous  irritability  is  often  crowned  with  success.  It  is  true  that 
it  is  only  in  rare  instances  that  we  see  a  complete  and  lasting  cure, 
but  in  many  cases  we  can  obtain  a  decided  improvement  as  mani- 
fested by  the  fact  that  the  previously  weak  and  feebly  resistant  jia- 
tient,  who  responded  to  every  irritation  by  an  increased  glycosuria, 
now  excretes  much  smaller  quantities  of  sugar  under  the  same  diet,  and 
is  able  to  meet  the  problem  of  life  with  a  firmer  bearing  and  greater 
capacit3\  I  may  say,  indeed,  that  it  is  this  very  therapeutic  success 
obtained  by  acting  upon  the  general  nervous  system,  that  forces  upon 
the  physician  the  conviction  that  there  is  really  a  neurogenous  form 
of  diabetes. 

b.  Diabetes  Accompanying  Organic  Nervous  Diseases. — The  con- 
ditions present  in  organic  disease  of  the  nervous  system  are  much 
less  favorable  than  those  just  considered.  We  have  seen  above  that 
it  is  almost  without  exception  the  brain  and  medulla  oblongata  that 
are  aflfected  in  these  cases.  We  do  not  refer  to  the  transitory  glyco- 
suria following  trauma,  apoplexy,  and  the  like,  which  disappears  at 
the  end  of  a  few  hours  or  days.  It  is  very  improbable  that  we  can 
ever  prevent,  by  any  therapeutic  measures  at  our  command,  the  tran- 
sition of  temporary  glycosuria  into  chronic  diabetes. 

But  it  seems  to  be  certain  also  that  diabetes  mellitus  of  weeks'  or 
months'  duration,  which  has  followed  a  cerebral  injury,  concussion 
of  the  brain,  sunstroke,  etc.,  may  often  subside  spontaneously  and  coin- 
cidently  with  the  improvement  in  the  nervous  aflfection  (F.  A.  Hoff- 
mann). It  would  seem  to  be  a  thankful  task  of  therapeutics  to  foUow 
in  the  path  pointed  out  by  nature,  but  in  fact  real  benefit  from  active 
therapeutic  measures  in  organic  diseases  of  the  brain  is  obtained  only 
in  those  few  cases  to  which  surgical  procedures  are  applicable,  and  in 
cerebral  syphilis.  We  know  of  no  instance,  however,  in  which  a 
chronic  diabetes  has  been  cured  as  a  result  of  the  extirpation  of  an 
intracranial  lesion,  of  an  operation  upon  a  hsDmatoma  of  the  dura 
mater,  a  brain  tumor,  an  abscess,  or  a  hydrocephalus  extemus  or  in- 
ternus,  or  of  the  mercurial  treatment  of  a  gummatous  meningitis  or 
encephalitis.  The  future  alone  can  show  whether  the  path  here 
pointed  out  will  lead  to  any  practically  useful  results.  Any  positive 
successes  in  this  field  would  be  also  of  striking  significance  in  respect 
to  the  theory  .of  diabetes. 

2.  Syphilitic  Diahetes.—It  has  been  shown  above  that  syphilis 
may  lead  to  diabetes  in  either  of  two  ways:    (a)  Through  the  in- 
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tervention  of  cerebral  disease;  this  is  apparently  very  rare,  and  the 
fact  meets  us  that  no  case  is  known  in  which  a  cure  of  diabetes  has 
been  obtained  indirectly  by  a  previous  cure  of  cerebral  syphilis;  (6) 
through  the  intervention  of  syphilitic  disease  of  the  pancreas. 

I  have  shown  that  this  may  x>ossibly  play  a  more  imx)ortant  role 
than  has  hitherto  been  attributed  to  it  in  the  text-books  on  special 
pathological  anatomy.  We  cannot  ignore  the  positive  assertions  of 
certain  writers  that  they  have  seen  cases  of  diabetes  improved  or  even 
cured  by  mercury  and  iodine.  Schnee  records  no  less  than  53  cases 
of  cure  and  10  of  improvement  out  of  a  total  of  74  treated  by  mercury. 
Seegen  also  reports  some  successful  cases  but  says  that  they  are  rare. 
I  have  known  personally  of  perhaps  a  dozen  cases  in  which  syphilis 
preceded  the  occurrence  of  diabetes;  a  cure  was  obtained  in  no  in- 
stance, marked  and  lasting  improvement  in  but  two,  by  mixed  treat- 
ment with  mercury  and  the  iodides;  in  several  instances  fatal  com- 
plications followed  the  use  of  mercury — once  gangrene  of  the  foot, 
twice  haemoptysis  and  rapid  progress  of  the  already  incipient  tuber- 
culosis of  the  lungs.  It  is  hardly  possible  to  form  a  positive  judg- 
ment as  to  the  practical  value  of  the  antisyphilitic  treatment  of  dia- 
betes. Whoever  undertakes  it  must  have  the  patient  under  control 
and  see  him  every  day,  for  diabetics  are  very  prone  to  suffer  from 
mercurial  stomatitis  and  from  a  mercurial  intestinal  catarrh  with 
symptoms  resembling  dysentery.  The  best  mode  of  administration 
of  mercury  in  cases  of  diabetes  is  by  inunctions  carefully  made  and 
supplemented  by  frequent  baths. 

m.  Methods  of  Increasing  the  Sugar-Destroying  (GLYOOLrno) 

FuNcnoN.  • 

It  was  shown  in  the  preceding  section  that  the  removal  of  the 
causes  leading  to  diabetes  can  seldom  be  attempted  with  hope  of  suc- 
cess. If  these  attempts  are  not  successful,  whether  because  the  cause 
is  out  of  the  reach  of  our  therapeutic  measures,  or  because  the  dia- 
betic changes  have  become  independent  of  the  cause,  or  finally  be- 
cause, as  is  usually  the  case,  the  cause  is  unknown,  the  question 
arises  whether  we  possess  any  means  of  increasing  the  sugar-destroy- 
ing energy  of  the  organism.  In  this  direction,  indeed,  we  are  not 
altogether  x>owerless. 

1.  Treatment  vnth  Pancreas  Preparations,*^ — I  begin  with  the  con- 
sideration of  this  form  of  treatment,  in  spite  of  the  fact  that  its  prac- 
tical results  have  been  very  insignificant,  for  the  theoretical  interest 
which  it  has  aroused  is  great  and  increasing.  It  is  based  upon  the 
assumption  that  the  pancreas  furnishes  by  its  internal  secretion  a 
Vol.  1I.-9 
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material  necessary  to  the  function  of  normal  sugar  consumption  (see 
p.  53).  We  may  recall  in  this  connection  what  is  seen  in  the  case  of 
myxcedema;  here  there  is  a  defect  in  a  gland  (the  thyroid)  as  regards 
its  internal  secretion,  with  serious  results  to  the  organism;  and  ap- 
parently brilliant  effects  are  obtained  by  the  administration  of  the 
juice  or  extract  or  of  the  substance  itself  of  the  thyroid  gland.  What 
then  was  more  probable  than  that  similar  results  should  be  obtained 
in  diabetes?  This  was  a  question  that  could  be  determined  only  by 
experiment,  for  it  might  well  be  that  the  active  material  is  formed 
only  at  the  moment  of  its  secretion  and  is  not  to  be  found  in  the  gland 
iteelf. 

The  experiments  thus  far  made  have  been  partly  with  raw  pan- 
creas mixed  with  the  food,  and  partly  with  aqueous,  alcoholic,  or 
glycerin  extracts  of  the  gland  administered  by  the  mouth  or  subcuta- 
neously.  The  results  have  not  been  satisfactory;  no  actual  cures 
have  yet  been  obtained,  but  some  instances  of  temporary  improve- 
ment have  been  reported  by  individual  writers ;  they  are  not  sufficient, 
however,  to  warrant  a  belief  in  the  future  of  the  method.  I  can  only 
agree  with  Fiirbringer,  Leyden,  and  Goldscheider  in  withholding 
judgment  for  the  present.  The  method  is  nevertheless  worth  further 
trial,  and  should  be  employed  esi)ecially  in  those  cases  in  which  there 
is  good  cause  for  regarding  the  pancreas  as  the  seat  of  the  disease. 

2.  Treatment  by  the  Withdrawal  of  Carbohydrates. — We  have  seen 
that  reducing  the  supply  of  carbohydrates  causes  a  diminution  of  the 
glycosuria.  In  some  cases  complete  abstinence,  in  others  a  greater 
or  less  reduction  of  the  amount  of  carbohydrates  ingested  is  necessary 
in  order  to  arrest  the  glycosuria;  in  other  cases  again  the  condition 
persists  in  a  slight  degree  in  spite  of  the  total  withdrawal  of  saccha- 
rine and  starchy  foods.  But  it  is,  in  any  case,  a  mere  concealment, 
as  it  were,  of  the  diabetes ;  if  carbohydrates  were  taken  again  the 
glycosuria  would  reappear  in  all  its  former  intensity. 

The  important  discovery  has,  however,  been  made  that  something 
more  than  this  is  obtained  by  the  diminution  or  total  withdrawal  of 
carbohydrates.  Individuals  who  have  been  for  a  certain  time  (several 
weeks)  on  a  diet  containing  no  saccharine  or  starchy  ingredients  often 
acquire  a  tolerance  of  carbohydrates,  and  excrete  much  less  sugar 
after  the  ingestion  of  a  certain  quantity  of  amylaceous  food  than  they 
did  before.  This  fact  has  been  especially  emphasized  by  Naunyn, 
who  says  that  the  sugar-consuming  function  of  the  body  is  spared 
by  the  temporary  withdrawal  of  carbohydrates  and  is  thus  given  an 
opportunity  for  recovery  and  restoration  of  strength.  Naunyn,"  as 
well  as  his  pupil  Weintraud,  confirms  this  teaching  by  such  convincing 
examples  that  all  doubt  is  silenced.     In  severe  cases  of  glycosuria  the 
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success  of  measures  directed  toward  an  increase  of  tolerance  is  very 
slight  and  evanescent,  in  those  of  moderate  severity  it  is  better,  and 
in  mild  cases  it  is  often  excellent,  most  evident,  and  lasting.  After 
having  thus  explained  the  principle  ui>on  which  this  method  is  based, 
we  shall  see  later  how  we  can  best  avail  ourselves  of  it  in  practice. 

3.  Treatment  with  Mineral  Waters. — Here  we  have  to  consider: 
(a)  simple  alkaline  waters,  such  as  those  of  Assmanshausen,  Neuen- 
ahr,  Salzbrunn,  Vichy,  etc. ;  (b)  alkaline  sulphur  waters,  such  as 
those  of  Bertrich,  Carlsbad,  Marienbad,  Tarasp,  etc. ;  and  (c)  saline 
waters,  such  as  those  of  Homburg,  Kissingen,  Sabsschlirf ,  etc.  Those 
of  the  first  two  groups  are  the  most  fre^iuently  employed,  the  saline 
waters — perhaps  wrongly — being  used  less  often.  Adjuvants  to  the 
treatment  at  these  resorts  are  the  pleasant  surroundings,  much  time 
spent  in  the  open  air,  freedom  from  domestic  cares,  diminished  sup- 
ply of  carbohydrates,  and  a  proper  amount  of  bodily  exercise  together 
with  the  regulated  use  of  the  waters.  It  is  a  fact  that  in  many  cases 
of  diabetes  the  tolerance  of  carbohydrates  is  so  increased  by  this 
therapeutic  regimen  that  the  patients  find,  after  returning  to  their 
homes,  that  the  ingestion  of  ecjual  amounts  of  carbohydrates  is  fol- 
lowed by  a  much  less  marked  increase  of  glycosuria  than  before. 
These  results  are  esx)ecially  and  most  strikingly  observed  in  the  mild 
forms  of  glycosuria  occurring  in  obese  or  gouty  subjects.  For  these 
cases  the  alkaline  sulphur  waters  are  in  most  favor,  but  it  seems  to 
me  that  for  weakly  and  ansBmic  diabetics,  who  need  to  be  spared  in 
every  way  i)ossible,  the  mild  saline  waters  (at  the  head  of  which  are 
Kissingen  and  Homburg)  should  be  given  the  preference.  On  the 
other  hand,  for  very  irritable,  neurasthenic  patients  of  spare  build, 
and  further  where  gout  is  accompanied  by  marked  nervous  irrita- 
bility, the  simple  alkaline  waters  are  better  suited. 

The  results  of  this  treatment  are  incomparably  less,  absolutely  as 
well  as  relatively,  in  the  severe  forms  of  glycosuria.  Such  patients 
usually  return  home  without  any  increase  of  tolerance  for  carbohy- 
drates, often  enough  with  even  diminished  tolerance.  The  greater 
the  intensity  of  the  glycosuria,  the  more  useless  and  even  injurious 
are  the  alkaline  and  alkaline  sulphur  waters.  There  must  be  a  con- 
siderable resisting  ix)wer  in  order  that  mineral-water  cures  may  be 
well  borne  and  do  good.  Very  young,  aged,  and  greatly  reduced 
diabetic  patients  are  out  of  place  in  these  spas.  The  latter  suffer 
from  digestive  disturbances  and  heart  weakness  either  at  once  or  soon 
after  their  return  home.  Caution  is  demanded  also  in  cases  in  which 
nephritis  exists  as  a  complication,  for  after  the  use  of  the  waters  of 
Carlsbad  or  Marienbad  a  previously  harmless  nephritis  (granular 
atrophy)  often  begins  to  grow  rapidly  worse.     The  muriatic  and 
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alkaline  muriatic  waters  are  much  better  borne  by  diabetics  with 
nephritis. 

In  this  matter  experience  is  our  only  guide.  Why  Carlsbad  and 
other  similar  waters  should  act  so  favorably  under  certain  circum- 
stances, we  cannot  explain  theoretically.  It  is  difficult  also  to  ax>- 
preciate  the  part  taken  by  the  individual  factors  in  the  general 
plan  of  treatment  employed  at  these  baths  (see  above),  and  to  arrive 
at  any  definite  assurance  that  an  essential  part  of  the  treatment  con- 
sists in  the  use  of  the  mineral  water  itself.  Nevertheless,  resting 
upon  the  ground  of  experience,  we  cannot  doubt  that  such  is  the  case. 
What  is  attained  in  suitable  cases  is  certainly  more  than  an  appar- 
ent result;  there  is  an  actual  increase  in  power  of  the  sugar-destroy- 
ing function. 

4.  Medicinal  Treatment — The  number  of  drugs  which  have  been 
recommended  in  the  treatment  of  diabetes  is  legion — an  evidence  of 
the  small  benefit  of  any  individual  one.  Even  the  most  optimistic 
believers  in  materia  medica,  rendered  cautious  by  oft-repeated  dis- 
appointments, become  sceptical  when  any  one  praises  a  remedy  for 
diabetes.  The  question  is  not  whether  many  drugs  are  not  useful 
and  even  necessary  in  diabetes  in  order  to  meet  one  or  another  of  the 
special  indications  or  to  combat  the  complications,  but  rather  whether 
we  possess  any  remedy  which  can  increase  the  energy  of  the  sugar- 
destroying  function.  It  often  seems  as  though  we  did  possess  such 
a  remedy.  I  have  already  shown  that  the  glycosuria  may  become 
less  pronounced  after  the  use  of  many  drugs  classed  as  nervines,  such 
as  opium,  codeine,  bromide  of  potassium,  antipyrin,  phenacetin,  anti- 
febrin,  exalgin,  sulphonal,  thallin,  valerian,  belladonna,  etc.  I  added 
also  that  the  action  of  these  remedies  was  probably  an  indirect  one, 
since  the  condition  of  nervous  irritability  was  firet  improved,  the  de- 
crease in  the  intensity  of  the  glycosuria  being  secondary. 

It  is  out  of  the  question  to  present  hei'e  a  complete  hst  of  all  the 
old  and  new  preparations  which  have  been  recommended  from  time 
to  time,  whose  popularity  has  been  for  the  most  part  very  ephemeral. 
The  following  9,re  a  few  only  of  these  drugs :  Salicylic  acid,  benzoic 
acid,  salol,  benzosol,  guaiacol,  creosote,  turpentine,  tincture  of  iodine, 
the  iodides,  oxygen,  ozone,  permanganate  of  potassium,  lactic  acid, 
strychnine,  brewers'  yeast,  quinine,  iron,  arsenic,  pilulsB  myrtilli 
Jasperi  (whortleberry),  and  testicular  juice.  I  do  not  doubt  the  trust- 
worthiness of  those  who  have  reported  favorable  results  from  these 
drugs,  but  I  myself  have  never  observed  any  effect  when  I  adhered 
strictly  to  the  rule  of  making  no  change  whatever  in  the  diet  either 
before,  during,  or  after  the  administration  of  the  remedy  under  trial. 
I  cannot  help  thinking  that  in  many  cases  the  successfxd  result  is  due 


HTOIENIO  AND  DIETETIO  TREATBCENT.  133 

to  suggestion.  Diabetics  are  very  fond  of  trying  new  methods  o.  treat- 
ment, and  the  belief  that  they  will  be  helped  by  the  new  cure  gives 
great  comfort  to  many  of  them;  their  self-confidence  is  increased, 
worry  diminishes,  sleep  returns,  and  the  subjective  symptoms  are 
improved — and  all  of  these  are  unquestionably  factors  of  far-reaching 
importance  in  regard  to  the  glycosuria  in  nervous  diabetics.  We  do 
not  understand  the  connection,  but  are  compeUed  to  recognize  it. 

In  many  cases  syzygium  jambolanum  (the  bark  and  seeds  of  the 
Java  plum)  appears  to  have  a  more  direct  action.  Personally  I  have 
never  seen  any  results  worth  mentioning  from  the  use  of  this  drug, 
but  the  many  cases  on  record  in  which  good  results  have  been  ob- 
tained cannot  be  ignored.  Perhaps  in  the  course  of  time  we  shall 
learn  to  distinguish  the  cases  in  which  a  diminution  of  the  glycosuria 
may  be  expected  from  the  use  of  syzygium  and  those  in  which  no 
such  result  can  be  looked  for. 

I  do  not  deny,  as  may  be  gathered  from  what  has  been  already 
said,  that  something  may  be  accomplished  by  drugs,  and  I  freely 
admit  that  by  their  employment  we  may  pass  beyond  the  limits 
of  symptomatic  treatment  and  may  directly  or  indirectly  exert 
a  favorable  influence  upon  the  main  disease.  But  that  every  rational 
or  empirical  indication  for  the  medicinal  treatment  of  the  abnormal 
metabolism  of  diabetes  is  wanting  is  a  fact  that  rests  on  a  much  firmer 
basis  than  does  this  concession.  When  we  prescribe  any  drug  in 
diabetes  we  are  groping  in  the  dark,  and  must  learn  by  experience  in 
each  individual  case  whether  we  are  following  the  right  path  or  not. 

Having  regard  to  the  uncertain  basis  for  medicinal  treatment  and 
to  the  manifold  by-eflfects  of  the  drugs  employed,  the  administration 
of  medicinal  remedies  should  be  undertaken  only  when  the  physician 
is  in  i)08ition  to  control  their  action  by  careful  observation  of  the 
general  condition  and  of  the  glycosuria.  Poisonous  substances,  such 
as  opium,  codeine,  antipyrin,  salol,  etc.,  should  be  administered  for 
long  periods  only  when  a  favorable  action  is  very  evident,  and  it  is 
unjustifiable  to  prescribe  any  of  these  drugs  unless  the  patient  can 
be  kept  under  constant  surveillance — indeed,  to  do  so  would  be  little 
short  of  malpractice. 

rv.  Hygdenig  and  Dietetic  Treatment. 

In  view  of  the  lack  of  appropriate  remedies  by  means  of  which 
we  can  attack  the  course  of  diabetes  or  increase  the  energy  of  the 
glycolytic  function,  the  hygienic  and  dietetic  treatment  of  the  dis- 
ease is  deserving  of  the  most  careful  consideration.  Much  that  is 
to  be  discussed  here  has  already  been  referred  to,  as  we  have  had  to 
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consider  the  hygienic  and  dietetic  factors  in  order  to  arrive  at  a  com-, 
prehension  of  the  subjects  treated  of  in  previous  sections. 

J.  Oeneral  Considerationa  concerning  Diet  in  Diabetes, 

a.  Preservation  of  the  Body  AJhumin;  Calorie  Value  of  the  Food. — 
Under  all  circumstances,  the  diet  in  diabetes  must  be  so  ordered  that  the 
strength  of  the  patient  may  be  thereby  maintained  and  as  far  as  possible 
increased.  As  the  strength  depends  essentially  upon  the  stability  of 
the  body  albumin,  that  is  to  say,  of  the  tissues  which  contain  it,  the 
blood,  glands,  and  muscles,  the  above  condition,  translated  into  the 
language  of  the  doctrine  of  metabolism,  would  read:  The  nourish- 
ment supplied  to  the  patient  is  to  be  so  ordered  that  the  store  of 
albumin  in  the  body  may  remain  stationary  or  even  be  increased. 

Fat,  which  represents  only  dead  fuel,  may  when  necessary  be  sac- 
rificed; in  spare  individuals  of  course  as  little  as  possible,  but  in  the 
*obese  by  preference.  Nevertheless,  it  must  be  remembered  that  en- 
ergetic and  rapid  reduction  of  adipose  tissue  is  as  a  rule  badly  borne 
by  diabetics.  Any  diet  which  is  not  adapted  to  assure  the  mainte- 
nance of  the  diabetic*s  store  of  albumin  is  in  my  opinion  unsuitable 
for  long-continued  use;  it  may  be  employed  temporarily,  but  as  a 
permanent  thing  it  is  objectionable  and  dangerous. 

In  order  to  insure  the  preservation  of  the  body  albumin  an  amount 
of  food  adapted,  in  accordance  with  general  physiological  laws,  to  the 
needs  of  the  organism  is  necessary.  If  the  amount  sinks  below  these 
needs,  that  is  to  say,  below  the  output  for  the  time  being  of  the 
organism  (dependent  upon  the  weight  of  the  body,  the  loss  of  heat, 
work  done,  etc.),  the  deficit  must  be  met  by  a  destruction  not  only 
of  the  fat  but  always  also  of  the  albumin  of  the  body.  The  only  ex- 
ception to  this  is  in  the  case  of  corpulent  individuals,  for  whom, 
regard  being  had  to  certain  necessary  precautions,  the  diet  may  be 
so  regulated  that  waste  of  albumin  stored  in  the  body  does  not  take 
place  (von  Noorden  and  Dapper  "). 

We  know  that  a  grown  man,  taking  moderate  exercise,  consumes 
nutritive  material  to  the  value  of  at  least  35  calories  per  kilogram  a 
day  (see  p.  87).  Spare  individuals  consume  somewhat  more,  fat  per- 
sons considerably  less.  In  the  case  of  a  man  of  average  weight,  say 
70  kilograms  (154  lbs.),  the  average  of  the  daily  consumption  would 
be  represented  by  about  2,500  calories. 

I  think  it  is  expedient  to  take  this  figure  as  the  standard  in  our 
further  considerations.  Of  course  the  reservation  must  be  made  that 
this  is  only  an  average  which  is  to  be  changed  according  to  the  body 
conditions  present  (size,  amount  of  adipose  tissue,  weight,  age)  and 
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according  to  whether  the  indiyidoal  leads  an  active  or  sedentary  life. 
With  this  reservation  I  would  formulate  the  foUowing  proposition: 

The  diet  of  the  diabetic  must  be  so  constituted  that  it  will  famish 
available  material  to  the  value  of  at  least  thirty-Jive  calories  per  kilogram 
pei'  diem. 

ft.  The  Depreciation  of  the  Carbohydrates  of  the  Food  through  Gly- 
cosuria.— ^In  order  to  obtain  the  necessary  amount  of  nutritive  values 
the  healthy  individual  must  make  use  of  the  carbohydrates  in  very 
considerable  quantity.  In  most  men  they  meet  40  per  cent.,  and 
often  much  more,  of  the  entire  daily  nutritive  requirements.  But 
the  carbohydrates,  of  the  greatest  value  for  the  healthy  man,  are  for 
the  diabetic  a  nutritive  material  of  subordinate  rank,  since  they  are 
excreted  in  part  unused  in  the  urine.  The  greater  is  this  part  the 
more  worthless  are  the  carbohydrates  as  a  building  material  and  the 
more  must  they  be  regarded  as  mere  waste  matter  in  nutrition.  The 
difficulty  of  affording  nourishment  to  the  sufferer  from  diabetes  is 
therefore  increased  in  inverse  proportion  to  the  tolerance  of  carbohy- 
drates. While  in  the  case  of  one  diabetic  we  are  able  to  give  such 
an  amount  of  carbohydrates  that,  although  a  certain  small  propor- 
tion is  lost  in  the  urine,  the  large  remainder  suffices  to  cover  a 
quantitatively  important  part  of  the  daily  tissue  change,  in  another  no 
advantage  worth  mentioning  accrues  from  the  ingestion*  of  carbohy- 
drates, give  them  in  what  quantities  we  will.     For  example : 

Diabetic  A.  Carbohydrates  of  the  food,  200  grams  =  820  calories, 
in  the  urine,   20     " 

Available  for  the  body,        180  grams  =  738  calories. 

Diabetic  B.  Carbohydrates  of  the  food,  200  grams  =  820  calories, 
in  the  urine,  180     " 

Available  for  the  body»         20  grams  =  82  calories. 

As  the  sugar  which  escai)es  in  the  urine  is  lost  to  the  economy, 
the  same  food  has  a  very  different  calorie-value  for  the  healthy  and 
for  individual  diabetics.  For  instance  (see  the  example  given  on 
page  87): 

150  grams  albumin  =615  calories. 

100      **     fat  =930       ** 

200      "     carbohydrate  =  820       ** 

Total 2,865  calories. 

Value  of  this  diet  for  the  healthy  individual,  2,865  calories. 

«       «     «      a      «  Diabetic  A.  2,865-   82  =  2, 283  calories. 

«       a     «      «      «  Diabetic  B.  2,365  -  788  =  1,627  calories. 
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This  presentation  shows  that  the  depreciation  of  the  nutritive 
value  of  the  food  by  reason  of  the  sugar  waste,  varying  in  each  indi- 
vidual case,  is  to  be  taken  into  consideration  in  prescribing  the  quan- 
tity of  nourishment;  it  teaches  further  that,  the  greater  is  the  inten- 
sity of  the  glycosuria,  the  more  must  the  patient  look  for  the  support 
of  his  strength  to  other  nutritive  materials,  proteids,  fats,  and,  in 
moderate  quantities,  alcohol. 

We  may  also  remember  that  certain  forms  of  carbohydrates  are 
more  suited  to  the  diabetic's  use  than  are  others, — for  example,  fruit 
sugar,  milk  sugar,  and  in  certain  quantity  also  cane  sugar.  In 
practice,  however,  the  advantage  derived  from  their  use  does  not 
meet  our  theoretical  expectations.  In  mild  forms  of  glycosuria  oc- 
curring in  elderly  people  very  little  dej^nds  upon  the  variety  of  the 
forbidden  carbohydrate,  and  in  the  severer  forms  the  gain  in  avail- 
able carbohydrates  is  only  a  little  greater,  even  when  large  doses  of 
fruit  sugar,  milk  sugar,  and  the  like  are  given,  than  with  the  use  of 
bread  and  farinaceous  foods.  The  disadvantage  of  glutting  the  or- 
ganism with  carbohydrates  might  easily  overbalance  the  gain  in 
utilizable  nutritive  material.  On  the  other  hand,  in  cases  of  moder- 
ate severity  and  in  mild  forms  of  glycosuria  in  young  people,  these 
special  forms  of  carbohydrate,  with  milk  sugar  at  the  head,  seem  to 
me  to  be  worthy  of  the  practitioner's  special  consideration  (see  be- 
low, in  the  section  on  "Milk-Cui-es"). 

c.  The  Injuricnisness  of  the  Carbohydrates. — Under  certain  circum- 
stances carbohydrates  are  injurious  to  the  sufferei^from  diabetes.  It  will 
be  well  to  define  these  circumstances  more  exactly,  as  many  confus- 
ing opinions  have  been  expressed  on  this  point. 

It  is  not  alone  that  carbohydrates  are  of  little  value  in  the  severe 
forms  of  glycosuria,  their  ingestion  being  comparable  to  pouring 
water  into  a  cracked  vessel,  but  large  quantities  are  even  harmful  in 
grave  cases.  Many  attribute  the  injurious  consequences  of  the  inges- 
tion of  carbohydrates  to  the  increased  percentage  of  sugar  in  the 
blood,  and  refer  the  secondary  aflfections  of  all  kinds,  occurring  in  the 
diabetic,  to  this  condition  {cf.  p.  100) .  I  have  already  said  that  this 
hypothesis  is  anything  but  well  founded.  But  it  is  a  fact  that  diabe- 
tics who  indulge  freely  in  carbohydrates,  without  regard  to  the  severe 
glycosuria  present,  suflFer  in  the  course  of  time  from  a  markedly  de- 
creased tolerance  of  starch  and  sugar.  They  react  to  the  same  amount 
of  carbohydrate  taken  in  the  food  by  a  more  intense  glycosuria  than 
before.  This  observation  can  be  easily  made  in  almost  all  severe 
cases,  and  the  reverse  of  it,  an  improvement  of  the  glycolytic  func- 
tion following  a  reduced  ingestion  of  carbohydrates,  may  also  be 
adduced  in  support  of   this  statement.     This  fact  is  explained  by 
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the  general  biological  experience,  which  has  been  demonstrated 
with  special  clearness  by  F.  A.  Hoffmann,  that  functionally  weak 
organs  (in  this  case  the  sugar-consuming  cells)  are  injuriously 
affected  and  made  yet  weaker  if  continuously  spurred  on  to  overwork. 
Best,  not  exercise,  is  for  them  the  proper  treatment 

From  this  point  of  view  it  would  be  best  in  cases  of  considerable 
or  extreme  severity  (tolerance  =  0  gm.  or  <  0  gm.  carbohydrate) 
to  strike  the  carbohydrates  entirely  out  of  the  food ;  it  is  only  a  con- 
cession which  we  make  to  other  evils  when,  in  these  cases,  we  allow 
a  certain  amount  of  carbohydrate  either  temporarily  or  permanently. 
The  reasons  which  constrain  us  to  yield  this  point  will  be  considered 
in  the  next  section. 

From  the  same  point  of  view,  however,  we  are  not  comi)elled  to 
banish  the  carbohydrates  entirely  in  those  cases  in  which  a  certain 
degree  of  tolerance  for  them  exists.  Here  we  have  to  regard  the 
sugar-consuming  function  only  in  so  far  as  to  see  that  it  is  exercised 
within  the  limits  of  its  capacity.  When,  for  example,  a  jmtient 
excretes  no  sugar  while  taking  60  grams  of  bread,  and  perhaps  10 
grams  of  sugar  while  taking  100  grams  of  bread  a  day,  we  can  then 
permit  him,  with  a  good  conscience,  to  eat  from  50  to  100  grams 
of  bread.  Experience  has  taught  us  that  we  need  have  no  apprehen- 
sion even  if  we  exceed  a  little  the  limits  of  tolerance  in  these  cases ; 
it  is  only  a  glutting  of  the  organism  with  carbohydrates  that  we 
must  avoid. 

But  this  question  of  overtaxing  or  sparing  the  sugar-destroying 
function  is  not  the  only  one  that  calls  for  medical  control  and  for  a 
reduction  in  the  amount  of  carbohydrates  ingested.  Another  way  in 
which  harm  residts  is  that  the  patient,  if  left  to  himself,  may  easily 
take  so  much  carbohydrate,  which  is  of  but  little  use  to  him,  that  the 
other  and  valuable  nutrient  substances,  the  proteids  and  fat,  fall  short; 
he  eats  and  gorges,  yet  is  not  sufficiently  nourished.  The  stomach  is 
satisfied  but  the  tissues  are  starved;  the  patient  emaciates,  loses 
strength,  and  becomes  predisposed  to  secondary  diseases.  As  soon, 
however,  as  his  diet  is  regulated,  the  ingestion  of  sufficient  quantities 
of  albumin  and  fat  is  prescribed,  and  the  carbohydrates  are  rele- 
gated to  a  subordinate  position,  being  allowed,  as  it  were,  as  a  reward 
for  his  conscientious  adherence  to  the  main  diet;  then  the  strength 
returns  and  he  becomes  once  more,  instead  of  a  miserable,  weakly 
invalid,  a  useful  member  of  society. 

From  what  has  been  said  it  may  be  seen  that  the  reduction  of 
carbohydrates  signifies  much  more  than  a  mere  game  of  hide-and- 
seek  with  the  glycosuria.  Through  blind  indulgence  very  material 
injury  may  be  caused,  but  through  a  limitation  of  the  ingestion  of 
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carbohydrates,  regulated  according  to  the  necessities  of  the  individual 
case,  a  very  positive  advantage  may  be  gained. 

d.  Significance  and  Limitations  of  a  Diet  of  Fai  and  Albumin. — 
As  we  have  seen,  the  proteids  and  fat  must  constitute  the  main 
X)ortion  of  the  diabetic's  diet,  and  in  severe  cases  the  question  will 
arise  whether  in  conjunction  with  other  articles  which  contain  no 
carbohydrates  (certain  vegetables,  salt,  water,  alcoholic  beverages, 
tea,  and  coffee),  they  shall  not  constitute  the  sole  diet. 

Experience  has  shown  that  there  is  not  the  least  difficulty  in  a 
moderate  restriction  of  the  carbohydrates,  such  as  is  called  for  in 
mild  cases.  Almost  every  diabetic  willingly  submits  to  a  permanent 
exclusion  of  sugar,  sweetmeats,  sweet  wines,  sweet  fruits,  the  cereals, 
puddings,  etc.,  from  his  diet  if  he  is  allowed  a  moderate  quantity  of 
bread,  potatoes,  and  certain  fruits,  and  is  not  forced  to  be  always  on 
the  lookout  to  see  that  a  little  flour  more  or  less  is  not  used  in  the 
preparation  of  his  vegetables  and  sauces.  The  loss  in  nutritive  mate- 
rial through  exclusion  of  the  saccharine  and  starchy  foods  is  easily 
replaced  by  a  somewhat  greater  ingestion  of  flesh  meat,  eggs,  fat 
smoked  meats,  such  as  ham,  sausages,  dried  fish,  and  the  like,  so 
that  the  amount  of  available  fuel  corresponds  to  the  daily  needs  and 
the  patient's  strength  is  maintained.  This  is  the  situation  of  many, 
indeed  most,  diabetics. 

The  difficulties  begin  when  all  the  carbohydrates  ingested,  even 
the  smallest  amounts,  appear  again  in  the  urine,  or  when  a  greater 
amount  of  carbohydrate  is  excreted  than  is  taken  into  the  system,  and 
when  the  strictest  abstinence  does  not  prevent  the  occurrence  of  gly- 
cosuria. These  are  the  cases  in  which  over-zealous  physicians  pre- 
scribe an  exclusive  meat  diet,  allowing  at  the  most  a  couple  of  eggs  and 
a  little  green  salad  in  addition.  With  such  a  diet,  however,  it  is  ab- 
solutely impossible  to  introduce  enough  nutritive  values  to  compensate 
for  the  loss  of  material  and  of  energy  in  the  organism.  Even  1,000 
grams  of  meat  and  six  eggs  furnish  at  the  most  but  1,500  calories ; 
a  deficit  of  1,000  calories  or  more  remains  with  its  injurious  con- 
sequences. It  is  no  wonder  that  patients  under  this  diet  excrete 
very  little  or  no  sugar,  or  that  they  at  the  same  time  grow  weak  and 
wretched  and  succumb  finally  to  heart  failure,  coma,  or  any  one  of 
the  multitudinous  complications.  Nevertheless  the  medical  adviser 
has  had  the  mournful  satisfaction  of  seeing  the  diabetic  suffer  and 
die  without  any  sugar  in  his  urine ! 

Sensible  physicians  prescribe,  therefore,  large  quantities  of  fat 
in  addition  to  the  proteids.  Even  in  Germany,  where  for  a  long 
time,  contrary  to  the  practice  in  Latin  countries,  there  was  an  unac- 
countable opposition  to  the  ingestion  of  any  large  amount  of  fat,  its 
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ntility  has  gradually  come  to  be  recognized  by  all.  The  supx)l6ment- 
ing  of  a  strictly  flesh  diet  with  fat  marks  an  essential  advance  in  the 
therapy  of  diabetes,  for  the  great  importance  of  fat  as  a  fuel  makes 
it  easy  to  maintain  the  calorie  value  of  the  food  to  the  desired  and 
necessary  height.  The  fear  that  diabetics  would  not  readily  absorb 
large  amounts  of  fat  (150  grams  and  more)  has  been  shown,  except 
in  the  rarest  instances,  to  be  unfounded.  The  further  fear  that  the 
large  ingestion  of  fat,  although  it  might  indeed  cover  the  calorie 
changes,  would  not  suffice,  in  the  absence  of  carbohydrates,  to  pre- 
vent the  breaking-^own  of  the  important  albumin  of  the  tissues  has 
also  been  disx)elled  by  the  residts  of  Weintraud's  beautiful  studies 
in  metabolism. 

The  only  objection  that  remains  against  a  fat-and-meat  diet  in 
severe  cases  of  diabetes  is  the  theoretical  one  that  it  favors  the  occur- 
rence of  coma.  I  can  only  say  that  in  the  case  of  a  thing  upon  which 
so  little  calculation  can  be  made  as  the  occurrence  of  diabetic  coma, 
and  in  view  of  the  fact  that  coma  has  been  observed  under  all  forms 
of  diet,  we  should  be  very  careful  how  we  use  the  word  "  favor. "  Only 
an  extensive  critical  comparison  of  statistics,  which  has  never  yet 
been  made,  could  give  objective  support  to  this  opinion,  and  put  to 
one  side  the  subjective  judgment  of  the  physician  theoretically  dis- 
posed to  one  or  the  other  view.  Single  cases  prove  absolutely  noth- 
ing here.  Furthermore  it  must  be  noted  that  the  opposition,  which 
the  fear  of  coma  has  aroused,  to  a  diet  containing  no  carbohydrates 
relates  properly  to  a  purely  flesh  diet  and  not  to  the  improved  fat-and- 
flesh  regimen.  I  have  already  shown  that  the  former  weakens  the 
body  and  thereby  predisposes  to  coma,  but  this  cannot  be  asserted 
of  a  generous  fat-and-flesh  diet.  From  what  I  have  been  able  to  glean 
from  the  literature,  from  what  I  myself  have  seen,  and  from  what  has 
been  related  to  me  by  other  judicious  partisans  of  the  fat-and-flesh 
diet  (one  often  learns  more  of  therai)eutics  by  verbal  exchange  than 
by  the  most  exhaustive  study  of  the  literature),  it  apj)ear8  to  me  that 
the  dread  of  coma  so  produced  is  wholly  unfounded.  I  believe,  there- 
fore, that  for  every  really  grave  case  of  diabetic  glycosuria,  the  fat- 
and-flesh  diet  to  the  exclusion  of  carbohydrates  is  to  be  regarded  as 
the  ideal  regimen,  against  which  no  serious  objection  can  be  raised. 

The  actual  carrying-out  of  this  regimen  is  another  thing.  The 
practical  difficulties  demand  certain  concessions  which  must  be  granted 
if  one  would  be  certain  of  the  continued  trustworthiness  and  obedi- 
ence of  his  patients.  It  cannot  be  doubted  that  a  patient  in  hospital 
or  in  a  private  sanitarium  may  now  and  then  be  nourished  for  weeks 
and  months  without  carbohydrates ;  the  strict  military  discipline  of 
the  institution  often  keeps  the  bread-hunger  of  diabetics  in  check. 
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even  without  the  confinement  which  has  been  advised  by  some  over- 
zealous  physicians.  But  in  private  practice,  except  in  the  case  of 
the  occasional  strong-willed  individual,  and  such  a  one  is  rarely  en- 
countered among  diabetics,  the  patient  will  not  obey  the  command  to 
abstain  from  carbohydrates.  He  will  always  say  that  he  does,  but 
unfortunately  diabetes  is  one  of  the  diseases  that  ruin  character. 
Just  as  the  victim  of  morphine  is  constrained  to  deceive  his  physi- 
cian and  himself,  so  is  the  sufferer  from  diabetes. 

The  tooth  of  man  in  civilized  regions  is  not  set  for  meat  and  fat 
with  no  admixture  of  carbohydrates.  The  indispensable  fat  espe- 
cially becomes  repugnant  to  him  when  taken  continuously  for  a  long 
time.  Just  in  proportion  as  it  is  easy  to  take  large  quantities  of  fat 
in  connection  with  carbohydrates,  is  it  difficult  to  ingest  them  with- 
out the  latter.  The  conscientious  patient  would  soon  be  led  through 
disgust  to  reduce  the  amount  of  fat  and  thereby  be  driven  on  the 
rocks  of  an  objectionable  exclusively  meat  diet  with  its  dangers  of 
under-nourishment.  All  the  variety  which  the  richest  and  finest 
cuisine  can  offer  in  the  choice  and  preparation  of  carbohydrate-free 
food  becomes  insufficient  in  the  long  run,  for  the  diabetic  even  more 
than  the  healthy  person  has  a  genuine  longing  for  carbohydrates 
— not  sugar  and  sweets,  but  bread  and  potatoes.  In  this  respect, 
it  seems  to  me,  there  is  an  essential  difference  between  obesity  and 
diabetes.  The  corpulent,  especially  those  in  the  well-to-do  classes, 
submit  to  a  deprivation  of  carbohydrates,  even  the  most  minute  quan- 
tities, for  months  at  a  time  without  complaint.  I  know  corpulent  in- 
dividuals who  year  in  and  year  out  never  take  more  than  about  30 
grams  of  carbohydrates  a  day  and  have  no  longing  to  increase  this 
amount.  But  with  the  diabetic  the  case  is  different;  he  cries  for 
bread.     This  craving  is  doubtless  inherent  in  the  nature  of  the  disease. 

For  this  reason  all  sorts  of  substitutes  for  bread  have  been  devised 
(gluten  bread,  almond  bread,  etc.),  but  all  of  these  answer  for  a  shoii 
time  only,  and  a  disgust  for  them  soon  arises.  The  only  one  of  value 
is  aleuronat  bread,  not  indeed  because  it  is  free  from  carbohydrates, 
but  because,  while  containing  only  a  comparatively  small  proportion 
of  the  latter,  it  preserves  the  genuine  bread  taste,  and  because,  as  I 
can  testify,  it  is  taken  readily  for  months  at  a  time  by  some,  but  by 
no  means  all,  diabetic  patients.  What  therefore  is  theoretically 
undesirable  is  practically  urgently  demanded.  How  this  demand  can 
be  best  and  least  injuriously  m^t  will  be  discussed  in  the  section  on 
the  special  treatment  of  the  severe  forms  of  diabetes. 

e.  Considerations  concerning  Alcohol  in  Diabetes. — I  have  already 
spoken  above  {cf.  p.  82)  of  the  influence  of  alcohol  upon  glycosuria, 
the  conclusion  being  reached  that  moderate  amounts  do  not  at  any 
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rate  increase  the  glycosxiria.     Nevertheless  many  physicians  avoid 
alcohol.     I  cannot  agree  with  them  in  this  course. 

Alcohol  may  be  useful  in  various  ways  in  diabetes  and  may  also 
under  certain  circumstances  be  injurious. 

(1)  Alcohol  is  very  important  in  the  carrying  out  of  the  fat-and- 
flesh  diet,  which  is  poor  in  carbohydrates,  for  the  ingestion  of  con- 
siderable quantities  of  fat  is  greatly  facilitated  if  alcohol  is  allowed  at 
the  same  time.  Even  the  healthy  individual  often  feels  the  need  after 
eating  very  greasy  dishes  of  a  swallow  of  brandy  to  remove  an  un- 
pleasant sensation.  It  is  important  in  the  case  of  the  diabetic  not 
to  allow  these  disagreeable  sensations  to  arise  after  the  taking  of 
fatty  food,  otherwise  a  disgust  for  the  latter  would  soon  be  excited. 
Therefore  the  patient  should  take  from  the  start  a  small  quantity 
of  alcohol  with  or  after  fatty  food.  The  form  of  alcohol  best  suited 
to  this  purpose  is  cognac,  cherry  brandy,  whiskey,  rum,  or  the  like, 
either  clear  or  with  soda  water;  a  good  Burgundy  is  also  very  use- 
ful in  such  cases. 

(2)  Alcohol  introduces  a  not  insignificant  amount  of  fuel  into  the 
body  (see  p.  87).  One  gram  produces  by  its  oxidation  in  the  organ- 
ism seven  calories,  and  while  the  alcohol  is  being  consumed  it  saves 
the  consumption  of  some  other  non-nitrogenous  substance,  especially 
fat.  When,  for  example,  heat  to  the  value  of  100  calories  is  to  be  de- 
veloped, 100  -4-  9.3  =  10.75  gm.  fat  is  needed;  the  same  effect  is  ob- 
tained by  the  burning  of  100  h-  7=14.3  gm.  alcohol.  In  other  words, 
when  a  man  takes  14.3  gm.  alcohol  he  can,  without  having  to  fear  a 
deficit  in  fuel,  leave  out  10.75  gm.  fat  from  his  diet.  Since  we  often 
have  to  give  the  diabetic  very  large  quantities  of  fat,  it  is  a  matter 
of  great  importance  that  we  possess  in  alcohol  a  means  whereby  a 
certain  reduction  in  the  allowance  of  fat  can  be  effected.  Of  course 
we  can  avail  ourselves  of  this  means  only  to  a  limited  extent,  for 
with  large  quantities  of  alcohol  a  far  more  harmful  factor  enters 
into  the  equation,  namely,  the  poisonous  effect  of  alcohol  upon  the 
protoplasm  of  the  cells  (von  Noorden  and  Miura*').  This  effect 
is,  however,  to  be  feared  only  in  case  of  an  excessive  indulgence.  In 
view  of  the  dangers  of  larger  quantities  I  would  advise  that  the  aver- 
age limit  of  60  grams  of  alcohol  a  day  be  not  exceeded,  except  only 
in  those  cases  in  which  through  long-continued  indulgence  in  alcohol 
the  body  has  acquired  a  certain  immunity  against  its  toxic  effects. 

(3)  In  the  third  place  alcohol  recommends  itself  as  a  good  nervine, 
the  dose  of  which  can  be  accurately  graduated,  and  as  a  powerful 
heart  tonic.  Its  effects  upon  the  nervous  system  and  heart  must 
indeed  be  carefully  studied  in  each  case,  for  it  is  well  known  that  its 
action  varies  considerably  in  individual  cases.     In  the  hands  of  one 
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who  knows  how  to  individualize  alcohol  is  an  invaluable  nervine  and 
tonic  remedy,  but  it  is  a  two-edged  sword  in  the  hands  of  the  rou- 
tinist  and  generalizer.  It  is  esi)ecially  in  those  cases  in  which  the 
body  has  long  been  accustomed  to  the  use  of  alcohol  that  we  are  un- 
able to  dispense  with  it  as  a  nervine  and  cardiac  tonic.  I  have  seen 
its  withdi*awal  in  such  cases  followed  by  very  decided  injurious 
effects,  such  as  obstinate  insomnia,  great  irritability,  depression  of 
sx)irits,  anxiety,  and  a  feeling  of  weakness.  For  this  reason  I  cannot 
advise  the  withdrawal  of  alcohol  even  where  a  concomitant  obesity 
and  arteriosclerosis  would  in  principle  demand  its  prohibition.  The 
older  the  individual  is  the  less  reason  is  there  that  alcohol  should  be 
^forbidden.  But  it  is  very  fit  and  necessary  in  cases  of  this  kind  that 
the  use  of  all  the  stronger  alcoholic  beverages  should  be  prohibited, 
and  only  the  lightest  wines  be  allowed. 

More  imrticular  directions  as  to  its  employment  will  be  found  in 
the  following  sections.  By  way  of  explanation  it  may  be  stated  that 
100  grams  of  alcohol,  for  the  most  part  without  admixture  of  carbo- 
hydrates, are  contained  in — 

2.500  c.c.  Pilsener  beer  (one  litre  contains  35  gm.  carbohydrate,  dextrin, 
and  maltose) . 
1,200  —  1,500  c.c.  White  table  wine  (Moselle,  Rheingau,  Pfalz,  Baden,  etc.). 


1,100-1.300    " 

Medium  sorts  of  claret. 

1.000-1.200    ** 

Fine  red  Burgundy. 

1,800-2.200    " 

Well-fermented  fruit  wine  (extra  dry) 

280    ** 

Rum. 

260    " 

Old  rye  whiskey. 

210    " 

Whiskey. 

200    " 

Arrack. 

180    « 

Cognac. 

180    ** 

Cherry  brandy. 

General  Hygienic  Measures. 

I  have  been  forced  to  anticipate  in  other  places  much  that  would 
proi)erly  come  under  this  heading,  and  would  refer  the  reader  for  a 
fuller  presentation  of  the  subject  especially  to  the  sections  on  the 
etiological  treatment  of  neurogenous  diabetes  and  on  the  employment 
of  the  drink-cure.  What  has  been  there  said  wiU  be  touched  upon 
here  very  briefly  merely  for  the  sake  of  completeness,  most  of  our 
time  being  given  to  other  topics. 

a.  Psychic  Treatment — The  suflferer  from  diabetes  is  as  a  rule  a 
pessimist;  he  takes  pleasure  in  brooding  over  his  fate,  doubts  of  the 
future  and  thereby  loses  his  enjoyment  of  the  present,  and  only  too 
often,  even  while  still  in  possession  of  his  bodily  strength,  loses  all 
X)lea8ure  in  his  work  as  well  as  his  energy  of  will.     It  is  of  the  greair 
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est  imx)ortance  to  effect  an  improvement  in  this  condition,  and  the 
success  of  oar  efforts  here  will  be  more  gratefully  recognized  by  the 
patient  and  his  friends  than  will  our  reduction  of  the  amount  of  sugar 
excreted  in  the  urine.  Our  aim  is  to  restore  the  self-reliance  of 
the  patient.  Most  diabetics  know  that  they  are  incurable,  and  they 
will  scarcely  believe  the  physician  when,  in  any  special  instance,  he 
opens  up  the  prospect  of  complete  recovery.  Before  all  we  must  over- 
come the  patient's  belief  that,  because  he  is  incurable,  he  is  therefore 
advancing  with  rapid  steps  to  the  grave,  and  the  further  belief  that 
every  fractional  increase  of  sugar  in  the  urine  is  hastening  this  pro- 
gress. It  is  a  bad  sign  when  a.  patient  begins  hypochondriacally  to 
make  his  spirits  and  subjective  feelings  dependent  upon  the  results 
of  the  last  urinary  analysis  by  the  physieian  or  chemist,  instead  of 
taking  his  own  strength  as  a  measure  of  his  actual  condition. 

No  general  rules  can  be  laid  down  by  which  the  mental  depression 
and  discouragement  of  the  patient  can  be  overcome.  Comforting 
words,  procurement  of  sleep,  resumption  of  occupation  or  change  of 
the  same,  in  other  cases  rest,  change  of  surroundings,  travel,  drink-, 
bath-,  or  cold-water-cures,  and  the  like,  above  all  the  clear  and  un- 
mistakable success,  demonstrated  by  the  scales,  of  a  suitable  diet, 
these  and  many  more  are  the  factors  contributing  to  the  solution  of 
our  i)roblem.  It  is  here  of  the  greatest  importance  to  make  a  correct 
choice  of  measures,  after  a  rapid  grasp  of  the  patient's  individuality, 
being  guided  more  by  the  personal  bodily  and  especially  mental  needs 
of  the  patient  than  by  any  therapeutic  formula. 

In  contrast  to  the  over-anxious  are  the  too  optimistic  patients. 
These  are  encountered  especially  among  the  rich  and  idle  classes  in 
large  cities.  A  scanty  excretion  of  sugar  (0.5  to  1.5  per  cent,  in  the 
total  amount  of  urine  for  the  twenty-four  hours)  is  hardly  regarded  as 
a  sign  of  genuine  diabetes,  but  is  said  to  be  only  the  natural  and  usual 
result  of  a  hard  winter  campaign  of  rich  dinners ;  banker  X  or  neighbor 
Y  had  sugar  in  the  urine  for  a  long  time  and  it  did  him  no  harm ;  the 
barm  that  the  winter  has  caused  will  be  repaired  all  right  by  a  course 
of  the  waters  at  Carlsbad  in  the  summer.  One  often  hears  remarks 
of  that  kind.  The  physician  must  actively  combat  such  an  optimism, 
which  borders  closely  on  frivolity,  for  much  good  may  be  accom- 
plished in  these  cases  by  the  institution  of  a  well-ordered  and  simple 
mode  of  life,  and  much  harm  may  result  from  neglect  of  suitable 
measures. 

6.  Muscular  Exercise, — Credit  is  due  to  Zimmer  for  having  forcibly 
demonstrated  the  advantage  of  muscular  exercise  in  diabetes.  Among 
those  who  have  since  thoroughly  studied  the  subject  may  be  men- 
tioned particularly  Kiilz,  von  Mering,  and  Finkler.      It  has  been 
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shown  that  the  glycosuria  is  in  many  cases  diminished  as  a  result 
of  muscular  work,  but  in  other  cases  the  opposite  effect  is  produced. 
It  is  evident  that  the  amount  of  muscidar  labor  must  be  care- 
fully adapted  to  the  patient's  capacity.  The  sufferer  from  dia- 
betes should  never  be  over-tired,  a  warning  that  is  based  upon  many 
experiences;  for  example  Frerichs  calls  special  attention  to  the  fre- 
quent occurrence  of  fatal  cardiac  weakness  and  of  diabetic  coma  after 
exhausting  labor.  In  cases  in  which  the  patient's  muscles  are  still 
in  condition  to  increase  their  carbohydrate  consumption  during  work, 
and  are  not  forced  to  seize  upon  the  albumin  molecule,  their  exercise 
short  of  fatigue  can  only  be  of  advantage.  It  is  the  best  protection 
against  loss  of  bodily  strength  and  of  mental  energy,  and  when  the 
sugar-consuming  powers  are  not  too  far  depressed  such  moderate  ex- 
ercise may  well  conserve  and  strengthen  them.  Indeed,  we  often  see 
not  only  an  increased  tolerance  of  carbohydrates  during  the  perform- 
ance of  carefully  increasing  muscular  exercises,  but  may  even  note 
a  more  favorable  condition  weeks  and  months  later.  It  is  difficult, 
it  is  true,  to  determine  exactly  how  much  of  the  good  results  obsen^ed 
is  due  to  the  muscular  exercise  and  how  much  should  bo  attributed 
to  the  other  factors  coming  at  the  same  time  into  x>lay  (drink-  and 
bath-cures,  fresh  air,  a  suitable  diet,  etc.).  A  part  of  the  benefit 
must,  however,  be  laid  to  the  account  of  the  muscular  exercise,  leav- 
ing easily  aside  the  undoubted  improvement  which  this  brings  about 
in  the  circulation,  intestinal  peristalsis,  and  self-reliance  of  the  patient. 

In  mild  forms  of  glycosuria  and  in  cases  in  which  the  muscular 
strength,  including  that  of  the  heart,  is  good,  the  most  extensive  use 
of  muscular  exercise  should  be  made.  But  the  physician  must  be 
cautious  and  consen-ative  in  this  respect  just  in  proportion  to  the 
intensity  of  the  glycosuria,  the  unfavorable  nutritive  conditions,  the 
difficulty  of  replacing  the  material  consumed  in  work  by  abundant 
nourishment,  the  weakened  state  of  the  heart,  the  rapidity  with  which 
fatigue  ensues,  and  the  tardiness  of  recovery  therefrom. 

I  would  warn  the  physician  especially  against  allowing  himself  to 
be  guided  in  his  prescription  of  severe  exercise  by  the  fact  that  the 
patient  is  corpulent.  Only  when  an  abundance  of  adipose  tissue  is 
combined  with  strength  of  muscle  is  such  a  recommendation  justifia- 
ble. In  all  other  cases  he  should  proceed  with  great  caution,  accus- 
toming the  patient  by  slow  steps  to  increased  work. 

As  I'egards  the  kind  of  exercise,  walking  and  hill-climbing  are  the 
most  natural  and  preferable.  The  exercise  is  best  taken  in  the  morn- 
ing and  followed  by  a  long  rest.  Horseback-riding  is  also  a  favorite 
form  of  exercise ;  it  is  a  passive  exercise  which  is  without  doubt  good 
for  the  circulation  and  especially  promotes  regularity  of  the  intestinal 
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functions.  However,  in  regard  to  corpulent  patients,  I  would  say 
that  the  belief  that  riding  reduces  flesh  is  entirely  wrong;  the  horse 
may  grow  thin,  but  not  the  rider.  Biding  rather  favors  obesity' in 
that  it  greatly  increases  the  appetite.  Among  the  sports,  any  that 
cause  fatigue  are  to  be  forbidden,  but  some  when  pursued  in  modera- 
tion are  to  be  highly  recommended ;  unquestionably  the  most  health- 
ful is  rowing,  then  come  gymnastics,  cycling,  and  open-air  games. 
When  the  opportunity  for  these  natural  exercises  is  wanting,  or  when 
the  patient's  strength  is  insufficient — ^but  only  under  these  conditions 
— passive  movements  (medico-mechanical  gymnastics),  and,  if  neces- 
sary, massage  may  be  employed.  It  is  the  fashion  nowadays  to 
overestimate  their  value ;  they  fail  to  increase  the  patient's  self-reli- 
ance or  to  restore  tone  to  his  nervous  system. 

c.  Care  of  the  Skin ;  Bathing. — The  care  of  the  skin  holds  an  im- 
iwrtant  place  in  the  treatment  of  diabetes.  Beference  has  already 
been  made  to  the  evil  effects  of  its  neglect  (p.  102).  When  pruritus 
leads  to  scratching  the  danger  is  especially  great,  and  eczema,  acne, 
or  furunculosis  may  result,  or  even  erysix>elas  and  gangrenous  inflam- 
mation. These  are  all  preventable  affections,  preventable  by  the  ex- 
ercise of  cleanliness.  Frequent  change  of  underclothing  is  absolutely 
necessary.  When  the  patient's  instinct  of  cleanliness  is  not  to  be 
depended  upon,  the  physician  must  explicitly  order  regular  sponging 
and  at  least  two  tub-baths  a  week.  As  regards  the  temperature  of  the 
sponging  and  of  the  baths  one  must  be  guided  by  experience  in  indi- 
vidual cases,  for  some  bear  a  low  temperature  well,  others  ill  (see 
p.  127).  In  bathing  resorts  medicinal  baths  are  given,  for  the  sake 
of  the  mental  effect  upon  the  patient,  in  the  place  of  ordinary  tub 
baths,  but  the  kind  of  bath  employed  is  really  of  little  importance. 
It  does  no  harm  if  the  water  holds  in  solution  a  little  iron,  lithium, 
bromides,  iodides,  or  sulphur,  or  if  an  extract  of  pine-needles  or  some 
medicinal  mud  is  added;  the  advantage  is  an  imaginary  one,  but  still 
is  one  that  under  certain  circumstances  is  not  to  be  despised.  For 
certain  nervous  patients  with  feeble  resisting  powers  weak  carbonated 
salt  baths  are  of  special  benefit.  Strong  saltwater  and  cold  sea-bath- 
ing are  suitable  for  but  few  diabetics.  In  cases  of  general  pruritus  the 
addition  of  preparations  of  tar  is  distinctly  beneficial. 

rf.  Treatment  of  Constipation. — Many  diabetics  are  perfectly  regu- 
lar in  their  bowels,  a  few  have  a  tendency  to  diarrhoea,  and  many 
again  are  inclined  to  be  constipated.  It  is  important  to  combat  this 
tendency  to  constipation,  the  more  so  as  a  very  common  experience 
shows  that  this  condition  predisposes  to  diabetic  coma.  Inaction  of 
the  bowels  which  has  lasted  for  several  days  is  best  met,  in  these 
cases  as  in  all  others,  by  a  suitable  dose  of  castor  oil,  calomel,  com- 
Vou  II.— 10 
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pound  infusion  of  senna,  or  the  like.  These  remedies  should, 
however,  be  employed  only  in  exceptional  cases.  The  aim  of  the 
physician  should  be  not  to  allow  the  bowek  to  be  confined  for  several 
days  at  a  time.  Ordinarily  this  is  effected  by  regulation  of  the  mode 
of  living,  bodily  exercise,  accustoming  one's  self  to  a  regular  time  for 
defecation,  a  reduced  ingestion  of  carbohydrates,  and  an  abundant 
supply  of  fatty  food.  As  an  adjuvant  may  be  recommended  an  occa- 
sional short  course  of  saline,  alkaline  saline,  or  alkaline  sulphur  min- 
eral waters,  but  when  taken  at  home  the  efficacy  of  the  latter  is  soon 
exhausted.  For  temporary  use  (two  or  three  weeks)  glycerin  lem- 
onade is  very  beneficial — citric  acid  5,  glycerin  30,  water  1,000;  taken 
in  doses  of  one-half  to  one  litre  (one  or  two  pints)  a  day.  For  per- 
manent use  a  mixture  of  rhubarb  powder  with  bicarbonate  of  sodium 
and  sidphur,  as  much  as  can  be  taken  on  the  point  of  a  knife  each 
evening,  is  preferable  to  any  of  the  older,  and  certainly  to  any  of  the 
newer,  laxative  remedies.  Bhubarb  may  be  taken  in  this  form  for 
months  at  a  time  without  any  increase  in  the  dose  being  necessary. 
Still  there  are  individual  idiosyncrasies,  and  the  physiciaii  must  take 
note  of  them ;  the  same  proverb  applies  in  the  case  of  the  intestine 
as  in  that  of  the  palate :  De  gustibus  non  est  disputmidum, 

e.  Travd. — ^In  such  an  eminently  chronic  affection  as  diabetes  the 
patients  are  naturally  very  dependent  upon  their  family  and  the 
members  of  their  own  household.  They  often  chafe  under  the  neces- 
sity, and  so  much  the  more  e^ergetically  the  more  wretched  are  their 
circumstances.  It  is  often  indeed  a  matter  of  the  greatest  difficulty 
to  treat  a  diabetic  patient  properly  in  his  own  home.  When  the 
pecimiary  conditions  are  unfavorable  the  question  is  chiefly  one  of 
diet,  and  this  makes  at  least  a  temporary  change  desirable  and  de- 
mands that  the  patient  should  enter  a  hospital.  Here  they  improve 
greatly  under  suitable  care  and  diet;  but  it  should  be  remembered 
that  they  ought  to  be  placed  in  a  sunny,  well-ventilated  ward  and 
kept  as  far  as  possible  from  contact  with  those  suffering  from  pul- 
monary tuberculosis.  Unfortunately  what  is  gained  in  hospital  is 
soon  lost  again  at  home,  in  all  moderately  severe  cases.  As  with  the 
phthisical  so  with  the  diabetic ;  we  have  to  admit  that  his  treatment 
in  the  wretched  conditions  under  which  he  lives  is  a  thankless  and 
desperate  task.  His  prosi)ect8  of  improvement,  or  at  least  of  re- 
maining for  a  long  period  in  a  tolerable  state,  are,  under  otherwise 
identical  bodily  conditions,  in  proportion  to  the  size  of  his  purse. 
Poor  patients,  as  a  rule,  wander  from  the  house  to  the  hospital  and 
from  the  hospital  back  to  the  house,  until,  after  a  not  very  long  period, 
they  succumb  to  exhaustion,  coma,  or  some  intercurrent  disease. 

When  the  patient's  circumstances  permit  of  a  free  choice,  the 
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physician  must  often  energetically  opx)ose  his  desire  to  travel  about, 
to  go  from  cure  to  cure,  from  spa  to  spa,  to  try  new  places.  Other- 
wise the  patient  will  become  a  restless,  whimsical  ^  crank,"  a  nuisance 
to  all  about  him.  But  the  medical  adviser  may  profitably  recom- 
mend a  sensible,  well-planned  change  of  residence;  for  example,  it  is 
advisable  for  a  diabetic  with  marked  glycosuria  to  take  up  his  abode 
permanently  in  some  mild  climate. 

The  patient  should  be  urged  to  continue  his  usual  occupation  as 
long  as  possible,  although  his  duties  must  often  be  lightened.  Once 
a  year,  if  possible  twice,  a  tolerably  long  rest  from  work  should  be 
taken,  and  during  this  period,  according  to  circumstances,  he  should 
undergo  a  dietetic  treatment  with  abstinence  from  carbohydrates 
(see  below),  take  a  simple  pleasure  trip,  or  visit  some  health  resort. 
If  neither  a  strict  dietetic  regimen  nor  a  course  of  mineral  waters  is 
decided  upon,  the  patient  should  not  at  any  rate  visit  any  of  the 
large  cities.  A  stay  in  the  country,  in  the  hills,  or  at  some  mild  sea- 
side resort  is  under  all  circumstances  to  be  preferred.  The  more  the 
patient  avoids  enclosed  places  and  the  more  the  climatic  conditions 
permit  of  reclining,  sitting,  and  walking  about  in  the  open  air,  the 
greater  will  be  the  benefits  of  the  trip. 

There  are  still  many  points  to  be  taken  into  consideration.  Trav- 
elling about  from  place  to  place  is  to  be  avoided;  a  long  stay  in  one 
•locality  under  the  same  external  conditions  is  far  preferable.  In  the 
choice  of  this  locality  regard  must  be  had  to  the  fact  that  the  proper 
nourishment  of  the  patient  demands  a  variety  and  good  quality  of 
food,  and  quarters  where  the  table  is  not  good  are  to  be  avoided. 
Where  no  special  indications  exist  by  reason  of  complicating  diseases, 
the  choice  of  a  place  suitable  for  the  diabetic  is  a  large  one.  He 
should  always  keep  away  from  damp  and  cold  localities,  especially 
from  the  seashore  where  the  climate  is  raw,  and  from  forest  resorts 
where  there  is  little  sunlight  and  much  moisture ;  but  a  warm  and 
sheltered  sea-coast  is  admirably  suited  to  the  requirements  of  all  suf- 
ferers from  diabetes.  Even  long  sea-voyages  at  a  proper  time  of  the 
year  may  be  readily  permitted. 

Young  and  middle-aged  patients  will  derive  much  benefit  from  a 
stay  in  the  mountains.  A  visit  of  three  or  four  weeks'  duration  in 
some  sunny  Alpine  resort  at  an  elevation  of  1,000  to  1,500  metres 
(3,000  to  5,000  feet)  is  often  of  very  great  service,  especially  for  those 
who  are  at  the  same  time  neurasthenic  and  anaDmic,  but  in  general 
for  still  fairly  robust  individuals  with  a  mild  form  of  glycosuria. 
For  the  elderly  and  those  whose  strength  is  failing,  for  patients  with 
glycosuria  of  considerable  or  great  intensity,  and  for  those  with  a 
tendency  to  gout,  more  moderate  altitudes,  imder  1,(XX)  metres,  should 
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be  selected;  especially  is  this  advisable  when  signs  of  arterial  disease 
or  cardiac  weakness '  are  present.  The  only  danger  of  a  stay  in  the 
mountains  is  that  the  patient  is  tempted  to  walk  too  much  and  to  over- 
tax his  strength;  he  shoidd  therefore  still  be  kept  under  medical  con- 
trol. In  many  cases  a  stay  in  the  mountains  may  be  taken  advantage 
of  to  institute  a  milk-cure — not  that  milk  should  be  taken  to  the  ex- 
clusion of  everything  else,  but  that  a  certain  portion  of  the  nutritive 
necessities  should  be  met  by  this  fluid  (see  below).  This  mode  of 
nourishment  is  well  suited  to  all  patients  with  the  milder  forms  of 
diabetes,  esi)ecially  young  and  very  old  persons.  Even  when  the 
glycosuria  is  moderately  severe,  the  milk  cure  may  advantageously 
be  prescribed  for  a  time,  for  example  after  a  strict  fat-and-flesh  diet 
has  been  maintained  for  a  certain  period. 

V.  Special  Treatment  of  the  Individual  Forms  of  the  Disease. 

After  we  have  studied  the  general  therapeutic  methods,  their 
rationale  and  their  bearing,  it  is  necessary  to  consider  the  indications 
for  their  employment  and  their  mode  of  application  in  special  cases. 
This  is  in  general  the  carrying-out  in  practice  of  the  principles  of 
diabetic  treatment.  The  guiding  factors  are  the  intensity  of  the 
glycosuria  and  the  degree  of  tolerance  for  carbohydrates.  The  con- 
scientious physician  can  dispense  with  a  determination  of  these  fac- 
tors only  in  the  mildest  cases.  Of  course  the  consideration  must  be 
limited  to  certain  types  of  diabetes,  and  it  is  understood  that  every 
case  of  this  protean  disease  cannot  be  included  in  any  schema.  A 
special  section  will  be  devoted  to  the  treatment  of  the  complications 
of  diabetes. 

i.  Mild  Forms  of  Glycosuria. 

It  is  common  to  all  the  mild  forms  that  the  withdrawal  of  carbo- 
hydrates from  the  food  causes  a  disapx)earance  of  sugar  from  the 
urine.  I  shall  consider  here,  however,  only  those  cases  in  which  a 
certain  amount  of  carbohydrates  may  be  taken  without  causing  gly- 
cosuria, while  those  cases  in  which  a  sugar-free  urine  can  be  obtained 
only  by  complete  abstinence  from  carbohydrates  I  have  placed,  for 
practical  reasons,  in  the  class  of  moderately  severe  forms  of  glycosuria. 

The  determination  of  the  intensity  of  the  glycosuria,  according  to 
the  method  which  I  have  previously  described  (p.  80),  would  lead  to 
the  formula : 

Tolerance  =  standard  diet  +  x  (from  50  to  150  gm.)  starch. 

On  practical  grounds  I  make  a  distinction  between  mild  forms  of 
glycosuria  in  elderly  patients  and  those  occurring  in  early  life. 
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a.  Mild  Glycosuria  in  Elderly  Persons. — It  is  not  necessary  to  de- 
termine with  special  accuracy  the  tolerance  in  persons. of  somewhat 
advanced  age  (say  over  forty-five  or  fifty  years) ,  usually  more  or  less 
corpulent  or  gouty,  in  whom  a  small  amount  of  sugar  (0.5  to  2  -per 
cent.)  is  excreted  under  ordinary  conditions,  which  amount  is  reduced 
to  a  mere  trace  by  a  considerable  abstraction  of  carbohydrates  from 
the  food.  That  would  be  carrying  a  striving  for  exactitude  to  need- 
less lengths. 

The  form  of  the  glycosuria  is  benign.  The  patient  is,  indeed,  not 
secure  from  all  complications,  but  the  glycosuria  will  not  greatly  re- 
duce his  strength  unless  he  be  maltreated.  Unfortunately  that  often 
happens.  I  know  of  cases  of  this  sort  in  which  a  whole  pharmacopoeia 
of  drugs  have  been  poured  into  the  unfortunate  patient,  and  in  which 
the  sufferer  has  been  made  so  anxious  by  the  saccharophobic  physi- 
cian that  he  hardly  dared  to  satisfy  his  hunger,  seeing  the  carbohy- 
drate-ghost in  every  dish,  giving  up  the  use  of  wine  to  which  he  had 
become  accustomed  during  a  long  and  industrious  lifetime,  and  falling 
before  his  time  into  a  hypochondriac  and  wretched  old  age~rand  all 
that  without  the  slightest  necessity.  Of  course,  careless  neglect  would 
be  just  as  inexcusable. 

The  following  is  the  plan  of  treatment  that  I  would  advise : 

(1)  Diet. — ^It  would  be  to  little  purpose  and  would  lead  to  unnec- 
essary anxiety  to  lay  down  minute  directions  as  to  the  choice  and 
quantity  of  food.  It  is  sufficient  to  forbid  certain  articles  which  con- 
sist entirely  or  in  great  part  of  carbohydrates  and  which  experience 
teaches  are  often  taken  in  excess,  and  to  reduce  the  ingestion  of  cer- 
tain other  articles. 

Forbidden:  Sugar,  sweetmeats,  pastry,  sweet  wines  (especially 
sweet  champagne),  gruels,  dishes  made  of  flour  or  flour  preparations 
(such  as  maocaroni  and  flour  puddings),  rice,  preserves,  and  sweet 
jellies. 

Permitted  in  Beduced  Amount :  Beer,  in  quantity  of  not  more  than 
one-third  to  one-half  litre  (one  or  two  glasses)  a  day ;  heavy  wines, 
which,  however,  had  better  l>e  replaced  by  the  lighter  sorts. 

The  patient  should  take  his  meals  at  the  ordinary  times  with  the 
family,  and  may  be  allowed  to  eat  bread  and  potatoes  according  to 
his  desire  and  take  no  special  account  of  the  proportion  of  starch 
contained  in  the  vegetables  set  before  him.  On  this  diet  in  most 
cases  the  quantity  of  sugar  in  the  urine  is  insignificant;  as  a  rule  the 
excretion  of  sugar  amounts  to  from  10  to  20  grams  in  the  twenty-four 
hours.  It  is  better  to  put  up  with  such  a  slight  glycosuria  than  to 
get  rid  of  it  by  a  rigid  exclusion  of  carbohydrates. 

When  the  quantity  of  food,  under  this  diet,  is  left  to  be  regulated 
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by  the  patient's  appetite  there  is  apt  to  be  a  gradual  loss  of  flesh,  due 
to  the  restriction  in  the  amount  of  carbohydrates;  especially  when 
the  muscular  exercise  is  increased  above  that  which  the  patient 
has  been  accustomed  to  take.  Only  in  the  case  of  the  most  robust 
patients  should  an  average  loss  of  weight  of  about  100  grams  a  week 
be  exceeded;  and  in  any  case  the  emaciation  should  not  be  allowed 
to  proceed  very  far,  for  it  must  be  remembered  that  diabetics  feel 
better  and  are  better  protected  against  danger  when  their  body  weight, 
that  is  to  say  their  store  of  fat,  is  above  that  desirable  for  the  healthy 
individual.  The  older  the  patient  is  and  the  longer  the  corpulence 
has  existed,  the  more  cautious  should  the  physician  be  in  this  respect. 
When  obesity  is  not  present  or  when  it  is  desirable  to  prevent  any 
further  loss  of  fat,  the  choice  as  to  kind  and  amount  of  food  should 
not  be  left  wholly  to  the  patient.  It  usually  answers  the  purpose  to 
induce  him  to  increase  the  amount  of  fatty  food  in  his  diet;  for  ex- 
ample he  shoidd  always  butter  his  bread  and  potatoes  very  freely  and 
should  take  every  day  some  fat  meat  (such  as  bacon  and  the  like), 
eggs,  and  some  of  the  more  fatty  sorts  of  cheese  (see  the  list  of 
fatty  foods  at  the  end  of  this  article).  As  a  rule  this  general  exposi- 
tion of  the  significance  of  fat  suffices.  When  it  does  not,  and  the 
emaciation  increases,  we  must  institute  the  dietary  which  will  be  de- 
scribed later  as  appropriate  for  cases  of  mild  glycosuria  in  young 
persons  and  for  those  of  the  moderately  severe  forms. 

(2)  Drink, — As  drink,  in  addition  to  one-half  to  three-quarters 
of  a  litre  of  light  wine,  may  be  taken  small  quantities  (one-third  to 
one-half  litre)  of  beer,  and  to  the  morning  coffee  or  tea  and  the  after- 
dinner  coffee  may  be  added  some  kind  of  a  carbonated  table  water 
(Apollinaris,  Birresbom,  G^rolstein,  Harzer  Sauerbrunnen,  Nieder- 
Selters,  Boisdorf,  and  the  like)  or  a  weak  alkaline  mineral  water, 
such  as  the  Salzbrunner  Kronenquelle,  Biliner  Sauerbrunnen,  etc. 
The  daily  amount  of  these  waters  may  reach  one-half  to  one  litre 
(one  or  two  pints). 

(3)  Muscular  Exercise. — ^Elderly  patients  should  on  no  account, 
unless  the  presence  of  certain  organic  diseases  furnishes  a  contra- 
indication, fail  to  take  bodily  exercise.  This  exercise  is  to  be  regu- 
lated as  to  its  extent  and  kind  according  as  it  is  prescribed  more  in 
the  interest  of  general  hygiene  or  with  the  special  object  of  effecting 
a  certain  reduction  in  flesh. 

(4)  Special  Cures. — When  the  patient's  circumstances  i)ermit,  he 
should  be  ordered  every  year  to  take  a  several  weeks'  course  of  the 
waters  at  Carlsbad  or  some  other  place  of  the  same  character,  or,  if 
he  is  more  delicate  and  needs  rather  gentle  treatment,  at  some  resort 
with  simple  muriatic  or  alkaline  muriatic  springs.     The  latter  pos- 
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seas  an  undoubted  advantage  in  cases  in  which  the  diabetes  is  en- 
grafted nx>on  a  gouty  constitution.  After  the  use  of  the  waters  for 
ten  days  or  two  weeks  we  often  see  in  such  cases  the  outbreak  of  a 
paroxysm  of  gout,  which  is  to  be  regarded  as  of  favorable  omen. 
Drink-cures  carried  out  at  home  have  not  the  same  effect.  A  severe 
coarse  of  the  waters  instituted  for  the  purpose  of  reducing  the  pa- 
tient's flesh  should  be  avoided. 

For  further  consideration  of  the  management  of  this  class  of  cases 
the  reader  is  referred  to  the  remarks  on  general  hygienic  measures 
in  a  preceding  section. 

b.  Mild  Forms  of  Glycosuria  in  Young  Persons. — This  form  of  the 
disease  is  less  frequently  associated  with  obesity  or  gout,  but  more 
commonly  follows  some  morbid  change  in  the  nervous  system.  In- 
deed it  often  looks  as  though  the  diabetes  owed  its  origin  to  over- 
irritation  and  exhaustion  of  the  nervous  system.  Therefore  the 
general  rules  for  the  management  of  neurogenous  diabetes  which 
have  been  considered  above  (p.  126)  are  applicable  to  many  of  the 
cases  falling  in  this  category. 

(1)  Diet — Whatever  the  special  indications  may  be  in  individual 
cases  there  is  one  general  rule  applicable  to  all,  viz.,  we  must  be  much 
more  cautious  about  allowing  carbohydrates  to  young  patients  with 
mild  glycosuria  than  to  the  elderly,  and  the  more  so  the  younger  they 
are,  for  the  reason  that  the  results  of  carelessness  in  diet  are  much 
more  evident  and  the  danger  that  the  glycosuria  may  assume  a  pro- 
gressive character  is  much  more  threatening.  The  diet  must  be  so 
regulated  as  to  provide  for  an  intake  that  is  sufficient  as  regards 
calorie  values,  while  at  the  same  time  there  is  no,  or  at  most  a  very 
insignificant,  excretion  of  sugar.  In  view  of  the  varying  intensity  of 
the  glycosuria  in  young  persons,  it  is  advisable  that  an  exact  deter- 
mination of  the  limits  of  tolerance,  according  to  the  formula  previ- 
ously given  (p.  80),  should  be  made  at  least  twice  a  year.  For  on 
the  one  hand  it  is  undesirable  to  reduce  the  amount  of  carbohydrate 
in  the  diet  of  these  patients  below  what  is  absolutely  necessary  in 
order  to  keep  the  glycosuria  in  check,  and  on  the  other  it  is  injurious 
to  exceed  the  tolerance  to  any  appreciable  extent. 

We  can  very  profitably  make  use  of  the  easily  decomposed  carbo- 
hydrates (see  pp.  81  and  136)  in  these  cases,  and  preferably  of  milk 
sugar  which  is  fortunately  combined  with  other  nutritive  mate- 
rials in  milk.  Often,  indeed,  formal  milk  cures  are  serviceable  (see 
below).  The  other  sorts  of  sugar  are  less  suitable  for  this  purpose: 
levulose  (fruit  sugar)  is  not  good  because  it  cannot  easily  be  taken 
for  any  length  of  time  in  sufficient  amount;  cane  sugar  is  not,  because 
if  allowed  at  all  it  is  often  consumed  in  quantities  beyond  the  pre- 
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scribed  limit;  furthermore,  its  withdrawal  from  the  food,  to  which 
the  patients  quite  readily  become  accustomed,  opens  up  the  possibil- 
ity of  allowing  more  bread  and  potatoes,  a  matter  of  much  greater 
importance  in  the  long  run.  Where  the  patient  cannot  accustom 
himself  to  do  without  sweetening  in  certain  dishes  and  drinks  he  had 
better  employ  saccharin. 

The  best  means  of  determining  the  amount  of  carbohydrate  that 
may  be  allowed  is  by  the  addition  of  milk  to  the  daily  bill  of  fare. 
The  standard  diet  (see  p.  76)  is  first  increased  by  the  addition  of  one 
litre  of  milk  a  day,  and  then  it  is  ascertained  how  much  starch  (in 
the  form  of  bread)  can  be  added  to  the  food  without  giving  rise  to 
glycosuria.  If  the  case  is  really  a  "  mild"  one,  the  amount  of  per- 
missible  starch  ought  to  be  from  60  to  100  grams.  The  regulations 
concerning  the  ingestion  of  carbohydrates  and  the  general  institution 
of  the  dietary  will  vary  in  diflferent  cases.  We  will  first  consider  the 
matter  of  carbohydrates. 

In  many  cases,  especially  young  people  who  are  obliged  to  eat  in 
restaurants,  it  is  advisable  for  the  sake  of  simplicity  to  forbid  the  use 
of  all  articles  containing  carbohydrate  excejjt  bread  and  potatoes; 
these  are  sugar,  sweetmeats,  pastry,  sweet  stewed  fruits,  preserves, 
sweet  jellies,  thick  soups,  farinaceous  dishes,  maccaroni,  rice,  beans, 
peas,  and  the  like,  and  sweet  wines.  On  the  other  hand,  fresh  vege- 
tables and  fresh  fruits  in  moderate  quantities  may  be  allowed.  In 
this  respect  the  dietary  is  much  the  same  as  that  prescribed  in  mild 
forms  of  glycosuria  occurring  in  elderly  persons.  But  it  difi'ers  from 
the  latter  in  that  there  must  be  a  limit  in  the  consumption  of  bread 
and  potatoes,  to  be  determined  by  the  ascertained  tolerance  and  by 
individual  peculiarities,  beyond  which  the  patient  cannot  go;  say,  on 
an  average,  100  gm.  bread  and  150  gm.  potatoes.  The  patients  soon 
learn,  after  having  weighed  the  portions  once  or  twice,  to  estimate  by 
the  eye  the  amount  allowed  them. 

Other  patients  are  not  content  with  bread  in  all  varieties,  potatoes, 
vegetables  and  fruit;  they  want  to  vary  the  form  of  carbohydrate, 
and  especially  they  long  for  farinaceous  foods  and  sweets.  There  is 
nothing  in  the  way  of  yielding  to  this  desire,  but  the  patients  must  be 
instructed  how  to  order  the  change ;  they  must  be  shown  how  to  omit 
a  portion  of  the  bread  or  potatoes  allowed  them  and  to  substitute 
therefor  an  equivalent  from  the  dishes  given  in  Diet  Table  III.  (see 
below).  This  is  somewhat  circumstantial,  and  demands  a  certain 
amount  of  intelligence  on  the  part  of  the  patient  and  careful  watch- 
fulness on  the  part  of  the  family. 

The  prescriptions  thus  far  have  been  essentially  of  a  negative 
nature.     But  the  question  of  the  dietetic  management  of  these  cases 
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is  not  exhausted  in  simple  negation.  This  is  a  point  that  is  often 
forgotten  to  the  patient's  detriment.  In  view  of  the  restriction  as  to 
carbohydrates  it  is  much  more  important  here  than  in  the  case  of 
elderly  patients  to  maintain  the  calorie  values  of  the  food.  We  have 
to  do  with  individuals  who  have  no  fat  to  consume  or  at  any  rate 
cannot  afford  to  lose  much  fat,  and  also  with  x)ersons  in  whom  the 
metabolic  changes  are  much  more  active  than  they  are  in  the  elderly. 
The  reduction  of  carbohydrates  leads  only  too  readily  to  an  involun- 
tary reduction  in  the  ingestion  of  fat.  It  is  seldom  sufficient  to  rest 
content  with  generalizing  to  the  patient  concerning  the  great  nutritive 
significance  of  fat;  the  physician  must  have  a  certain  guarantee  that 
there  is  a  sufficient  amount  of  nourishment,  and  especially  of  fat, 
taken.  I  therefore  make  it  an  iron  rule  that  a  certain  fixed  quantity 
of  fatty  food  is  to  be  included  in  the  daily  dietary.  This  necessary 
daily  amount  may  be  taken  as  desired  in  divided  portions  with  the 
different  meals. 

Only  in  the  case  of  milk,  which  I  always  prescribe  for  this  class 
of  patients,  do  I  lay  down  the  definite  rule  of  which  experience  has 
often  proved  the  value,  that  one-half  litre  (one  pint)  is  to  be  taken  in 
the  morning  before  rising  and  another  half  litre  in  the  evening  at  bed- 
time; this  amount  should  not  be  swallowed  at  once  but  rather  sipped 
slowly,  at  least  twenty  minutes  being  taken  in  its  consumption. 
Many  prefer  sour  milk,  kephyr,  or  kumyss  to  fresh  milk,  and  there 
is  no  objection  to  it.  I  consider  the  drinking  of  a  litre  of  milk  a 
day  of  great  value  in  these  cases.  Patients  often  say  that  they  can- 
not take  milk,  but  that  is  purely  imagination;  except  in  the  case  of 
those  sufferin  gfrom  certain  diseases  of  the  stomach,  intestines,  or 
peritoneum,  in  which  diseases  a  temporary  abstinence  from  all  food 
is  demanded,  there  are  almost  no  people  who  do  not  bear  milk  well  or 
who  cannot  accustom  themselves  to  its  use. 

The  amount  of  fat  which  is  to  be  taken  under  this  "  iron  rule" 
varies  in  the  individual  cases  from  80  to  100  grams.  Alcoholic  bever- 
ages, to  the  daily  amount  of  at  least  30  grams  of  alcohol,  may  be 
added  in  order  to  economize  in  fat.  I  would  recommend  the  follow- 
ing as  the  definite  quantity  of  fat-containing  foods  which  must  abso- 
lutely be  taken  in  the  twenty-four  hours. 
60  gm.  butter  (with  bread,  bread  and  cheese,  and  potatoes) — 480 

calories. 
2  eggs — 150  calories. 

10  gm.  olive  oil  (with  salad,  cucumbers,  etc.) — ^90  calories. 
30  gm.  fatty  cheese — 115  calories. 
1  litre  of  milk  (fresh  or  sour) — 590  calories. 
30  gm.  alcohol— 210  calories. 
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This  amount  of  noorishment  assures  to  the  organism  an  energy- 
equivalent  of  about  1,600  calories.  If  the  patient,  while  obeying  the 
above-given  directions  as  to  carbohydrates,  consults  his  own  taste  as 
to  the  rest  of  his  food,  the  amount  will  always  be  sufficient,  unless 
there  is  an  extraordinary  degree  of  anorexia,  to  bring  the'  total  value 
of  available  food  to  the  required  2,500  calories  or  more. 

As  before  mentioned  the  diet  in  this  form  of  the  disease  must  be 
so  ordered  that  the  excretion  of  sugar  is  either  nil  or  very  insignifi- 
cant in  amount.  To  obtain  this  result  and  at  the  same  time  to  main- 
tain the  nutritive  value  of  the  food  to  the  desired  height  is  most 
difficult  in  practice  in  these  forms  of  diabetes — often  more  difficult, 
indeed,  than  in  the  severer  forms.  For  most  of  these  patients  do 
not  feel  sick  at  all;  they  scarcely  credit  the  physician  when  he  says 
that  they  need  a  special  diet;  they  are  greatly  inclined  to  excesses 
in  eating  and  drinking,  and  are  often  prevented  by  their  social 
position  and  their  calling,  as  well  as  their  desire  for  companionship 
at  home  and  elsewhere,  from  giving  the  necessary  attention  to  their 
diet  as  regards  quantity  and  quality.  It  is  often  a  difficult  task 
for  the  physician  to  keep  the  patient's  will-power  firm  and  to  hold 
him  in  the  middle  path  as  far  removed  from  careless  neglect  of 
necessary  precautions  as  from  discouragement  and  hypochondriasis. 

6.  General  Directions . — As  regards  the  management  of  the  case 
in  other  respects  enough  has  already  been  said  in  the  appropriate 
sections  (especially  in  that  on  Neurogenous  Diabetes,  pp.  126  and 
142).  But  I  desire  to  give  prominence  to  the  following  points  meet- 
ing the  special  indications  present  in  the  cases  under  consideration : 

Care  that  there  shall  be  regular  mental  employment  as  well  as 
regular  muscular  exercise  (as  regards  fhe  use  of  the  latter  for  in- 
creasing the  tolerance  for  carbohydrates,  see  p.  143).  Caution 
against  excess  in  both  these  directions. 

Caution  against  excess  in  the  use  of  alcohol,  tobacco,  tea,  and 
coffee. 

As  regards  mineral-water  cures,  the  alkaline  muriatic  waters  fre- 
quently answer  better  than  those  containing  sulphur.  The  first  are 
to  be  avoided  in  proportion  as  nervous  irritability  and  a  neurasthenic 
condition  form  a  prominent  feature  in  the  morbid  picture.  Although 
the  alkaline  muriatic  springs  are  not  so  distinctly  prejudicial  to  pa- 
tients of  this  kind  as  are  the  waters  of  Carlsbad,  Marienbad,  and  the 
like,  still  the  sufferers  are  often  much  more  markedly  benefited  by 
being  sent  for  the  warm  summer  months  to  some  subalpine  resort 
with  an  elevation  of  800  to  1600  metres  (2,600  to  5,000  feet).  The  stay 
in  such  a  resort  may  be  taken  advantage  of  by  patients  with  a  slight 
degree  of  glycosuria  for  the  institution  of  a  milk-cure.    Experience 
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lias  shown  that  milk  is  taken  in  large  quantities  much  more  readily 
in  the  mountains  than  at  home.  Three  litres  of  milk  may  without 
difficulty  be  added  each  day  to  the  diet  with  no  fear  that  not  enough 
other  food  will  be  taken.  Dfiring  the  milk-cure  the  patient  should 
avoid  all  starchy  and  saccharine  food,  including  bread  and  potatoes, 
and  eat  only  so  much  farinaceous  matter  as  may  be  needed  in  the 
preparation  of  the  meats  and  vegetables  to  make  them  palatable. 
Three  litres  of  milk  yield  about  1,800  calories;  40  grams  of  alcohol, 
which  is  best  taken  in  the  form  of  cognac,  cherry  brandy,  or  the 
like,  added  to  the  milk  or  drunk  after  it,  yield  280  calories  more. 
With  a  normal  appetite,  which  is  seldom  wanting  in  the  mountains, 
the  meat,  fish,  eggs,  well-buttered  vegetables,  etc.,  easily  bring  the 
total  calorie  value  of  the  food  up  to  3,000  or  more.  The  three  litres 
of  milk  contain  about  135  gm.  milk  sugar.  In  mild  forms  of  glyco- 
suria, which  we  are  now  considering,  there  will  be  no  sugar,  or  at 
most  only  15  or  20  grams  a  day,  excreted  in  the  urine  during  the 
continuance  of  the  "cure."  Even  when  in  the  first  few  days  of  the 
treatment  a  somewhat  larger  amount  is  excreted,  it  is  not  necessary 
to  discontinue  the  cure,  for  the  glycosuria  almost  invariably  sinks  in 
a  short  time,  a  result  to  which  the  favorable  hygienic  conditions  and 
the  mountain  air  doubtless  contribute  not  a  little.  Should  the  gly- 
cosuria not  diminish,  the  milk  sugar  evidently  exerting  an  unfavor- 
able influence  upon  it,  we  may  still  resort  to  kephyr,  which  is  com- 
paratively poor  in  milk  sugar,  a  part  of  which  (from  one-third  to 
one-half  of  the  entire  amount)  is  destroyed  in  the  process  of  alcoholic 
fermentation.  Kephyr  should  not,  however,  be  recommended  except 
in  those  cases  in  which  exx)erience  proves  that  milk  is  injurious.  The 
organ  of  taste  does  not  recommend  kephyr  to  civilized  people  as  a 
permanent  beverage;  it  is  a  drink  that  cannot  hide  its  barbaric  origin. 

2.  Moderately  Severe  Forms  of  Glycosuria, 

Under  this  heading  are  classed  the  cases  in  which  the  excretion 
of  sugar  is  arrested  or  reduced  to  small  amounts  (from  10  to  20  grams) 
only  by  total  abstinence  from  carbohydrates,  that  is  to  say,  in  which 
but  an  insignificant  amount  of  carbohydrates  can  be  borne.  Any 
increase  in  the  quantity  of  these  substances  will  excite  such  a  degree 
of  glycosuria  that  the  available  value  (the  difference  between  the 
amount  of  carbohydrate  of  the  food  and  that  of  the  sugar  in  the  urine) 
is  very  minute.  The  limit  of  tolerance  varies  also  in  these  cases,  but 
unfortunately  the  variation  is  more  often  in  the  direction  of  a  de- 
crease than  in  that  of  an  increase ;  this  is  especially  the  case  in  young 
persons,  for  the  moderately  severe  and  severe  forms  of  diabetes  in 
childhood  and  early  life  give  no  quarter. 
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This  form  occurs  usually  in  the  young  and  middle-aged,  seldom 
in  those  of  later  years.  An  hereditary  influence  is  frequently  evident, 
and  there  seems  often  to  be  a  neuropathic  basis  for  the  disease ;  a 
gouty  diathesis  is  more  rarely  present;  obesity  is  uncommon,  ema- 
ciation frequent. 

In  prescribing  a  suitable  diet  it  must  be  remembered  that  the  car- 
bohydrates are  not  to  be  counted  on  as  a  nutritive  material,  although 
they  cannot  be  i)ermanently  excluded  as  an  accessory  food,  and  that 
the  calorie  values  lost  by  the  abstraction  of  carbohydrates  must  be 
mkde  up  by  an  increased  supply  of  fat  and  albumin. 

The  limits  of  tolerance  must  be  determined  at  the  beginning  of 
the  treatment  and  frequently  thereafter  at  intervals  of  several  months. 
If  this  is  not  done  a  slight  tendency  to  improvement  or  deterioration 
may  be  overlooked  and  thus  no  advantage  be  taken  of  it  to  institute 
the  necessary  changes  in  diet. 

I  would  recommend  that  these  patients  be  subjected  to  a  three-weeks' 
course  of  complete  abstinence  from  carbodydrates  at  least  tivice,  and  if 
possible  three  times,  in  the  year,  while  in  the  intervals  a  certain  amount 
of  carbohydrates  may  be  allowed. 

We  may  take  this  opportunity  to  state,  however,  that  there  is 
actually  no  absolute  carbohydrate-free  food  that  man  can  eat.  Even 
meat,  eggs,  and  the  lightest  kinds  of  vegetables  always  contain  minute 
quantities,  and  under  the  most  carefully  ordered  diet  at  least  10  to  20 
grams  of  carbohydrate  will  be  taken  in  the  day. 

The  intercalation  of  these  periods  of  a  strictly  regulated  diet  has 
the  advantage  that  it  reminds  the  patient  of  the  need  of  great  watch- 
fulness over  his  food  and  constantly  renews,  as  it  were,  his  moral  sup- 
port; it  has  the  advantage  that  these  periods  can  be  employed  to 
determine  the  oscillations  of  tolerance;  and,  above  all,  it  has  the  ad- 
vantage that  during  these  periods  opportunity  is  given  for  a  strength- 
ening of  the  sugar-consuming  function  so  that  it  may  be  better 
prepared  to  deal  with  new  accessions  of  carbohydrates  {(f  page 
130).  Every  diabetic  also,  whose  will-power  is  even  half-way  pre- 
served and  who  earnestly  desires  the  improvement,  or  at  least  the 
maintenance,  of  his  strength  and  the  prolongation  of  his  life,  is  ready 
and  willing  to  undergo  a  course  of  strict  dieting  of  such  short  dura- 
tion; and  the  more  so  as  by  these  short  periods  of  deprivation  he 
gains  the  permission  to  indulge  again  during  the  longer  intervals  in 
his  wished-for  carbohydrates. 

a.  TJie  Diet  in  the  Periods  of  Strict  Abstinence. — The  difficulty 
consists  in  providing  for  the  necessary  amount  of  fat  without  the 
foundation  of  carbohydrates.  There  is  no  lack  of  tasty  dishes  for 
an  albuminous  diet.     The  distribution  of  the  nourishment  through 
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five  meals  is  very  necessary,  otherwise  the  required  amount  will  not 
be  taken.  Ab  there  must  be  the  greatest  variety  from  day  to  day  and 
individual  tastes  must  be  most  carefully  catered  to,  it  is  impossible 
to  lay  down  any  satisfactory  special  directions  applicable  to  all  cases. 
The  physician  must  consult  with  the  patient  and  pay  attention  to  his 
special  preference  and  antipathies.  The  patient  will  derive  no  assist- 
ance from  short  general  rules  laid  down  during  his  visit  in  the  physi- 
cian's office ;  they  only  confuse  and  discourage  him.  The  dietetic 
treatment  of  such  an  individual  demands  the  sacrifice  of  time,  patience, 
and  thought.  But  it  is  only  in  the.  beginning,  during  the  preliminary 
consultations,  that  the  patient  should  be  allowed  to  give  expression  to 
his  wishes  as  to  the  daily  bill-of-fare ;  this  responsibility  should  then 
be  taken  from  him,  for  it  would  only  annoy  and  worry  him  and  might 
readily  excite  a  disgust  for  many  articles  of  food.  As  it  is  only  in 
rare  cases  that  the  domestic  kitchen  will  suffice  for  the  needs  of  the 
patient  and  of  the  physician,  it  is  advisable  that,  while  following  out 
the  strict  dietary  course,  the  patient  enter  a  hospital  or  some  private 
institution  under  the  physician's  direct  control,  at  least  for  the  first 
course.  During  this  period  the  physiciai;^  must  give  a  definite  pre- 
scription for  the  diet,  as  to  both  quality  and  quantity,  from  day  to 
day.  The  patients  themselves  will  learn  how  they  should  live  dur- 
ing the  subsequent  courses.  The  educational  side  of  such  a  course 
of  treatment  in  an  institution  and  under  the  direct  supervision  of  the 
pliysician  is  not  sufficiently  appreciated.  It  is  as  beneficial  to  the 
diabetic — mutatis  mutandis — as  to  the  sufferer  from  gastric  troubles, 
pulmonary  phthisis,  neurasthenia,  etc. 

When  I  present  the  following  bill-of-fare,  I  do  not  contradict  what 
has  just  been  said  as  to  the  impossibility  of  its  general  application. 
It  is  given  only  as  a  sample  of  the  diet  for  one  day  in  a  special  case. 
Whoever  would  undertake  the  direction  of  such  a  course  of  treatment 
must  study  sx)ecial  works  dealing  with  the  composition  of  nutritive 
materials,  must  make  special  culinary  studies,  and,  as  far  as  lies  in 
his  power,  undertake  investigations  himself  in  the  line  of  food  prep- 
aration. In  the  way  of  explanation  I  would  refer  the  reader  to  Diet 
Tables  I.  and  IV.,  given  below.  The  dishes  there  given  and  other 
similar  ones  must  serve  as  the  main  reliance  in  providing  for  the 
nourishment  of  the  x)atient.  Only  in  case  of  necessity  may  some  of 
the  dishes  given  in  Table  IE.  be  made  use  of.  In  general  the  "  cure" 
is  the  more  easily  carried  out,  the  fewer  are  the  concessions  made ; 
once  a  point  is  yielded  there  is  no  end  to  the  argument  and  to  entrea- 
ties for  permission  to  indulge  in  one  or  the  other  special  dish. 

It  is  strongly  to  be  recommended  that  the  physician  who  would 
assure  the  success  of  a  strict  dietetic  course  should  himself  try  living 
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for  a  time  under  the  same  regimen.     He  will  thereby  learn  much 
which  he  can  later  apply  to  the  advantage  of  his  patient. 

A  Sample  BUI  of  Fare, 

The  aim  is  to  provide  nourishment  to  the  value  of  2,500  calories, 
with  the  least  possible  ingestion  of  carbohydrates. 


8  o'clock,  first 
breakfast. 

10 :  30  o'clock, 
second  breakfast. 


12 :  30  o'clock, 
luncheon. 


5  o'clock,  tea. 


7 :  30  o'clock, 
dinner. 


10  o'clock,  night- 
cap. 


Albumin.    Fat. 
jrras.       gms. 

( 100  gm.  ham 25         36 

■J  1  cup  of  tea 

{ 1  glass  of  cognac 

(2  eggs 14         11 

\  fried  in  10  gm.  butter 8 

'  150  gm.  cold  roast  meat 57  8 

Mayonnaise  made  with  the  yolk  of 
one  egg  and  one  spoonful  of  oil.       8         18 

Raw  cucumber,  with  5  gm.  vine- 
gar, one  spoonful  of  on.  salt  and 
pepper 15 

15  gm.  Gorgonzola  cheese 4  5 

Half-bottle  of  Moselle 

1  cup  of  coffee,  with  one  table- 
spoonful  of  cream 5 

1  cup  of  tea 

1  boiled  egg % 7  6 

1  glass  cognac 

'1  cup  of  bouillon,  with  15  gm. 

marrow 14 

80  gm.  boiled  salmon 18  11 

^  to  i  lb.  asparagus,  with  20  gm. 

butter 16 

30  gm.  smoked  ox-tongue 8  6 

100  gm.  capon 17  12 

Salad,  with  5gm.  vinegar  and  one 

spoonful  of  oil 15 

^  Half -bottle  of  Burgimdy 

(  1   glass  of   cognac   with  seltzer- 

\     water 


Alcohol, 
gms. 


8.5 


Calorie 
values. 

497 


234 


912 


25 


8.5 


144 


80   J 


8.5 


1,074 


59 


This  amount  of  nourishment  for  the  day,  containing  about  150 
gm.  albumin,  185  gm.  fat,  and  80  gm.  alcohol,  represents  in  round 
numbers  the  very  considerable  value  of  2,900  calories.  It  therefore 
makes  allowance  for  the  possibility  that  all  the  dishes  will  not  be 
taken  in  the  prescribed  quantity.  If  we  omit  the  alcohol  there  ^ill 
still  remain  a  nutritive  value  of  about  2,375  calories.  As  to  the  rules 
for  computing  the  calorie  values,  see  page  87. 

During  the  strict  dietary  course  the  patient  had  better  lead  a  quiet 
life,  avoiding  society  and  any  intellectual  strain  or  exciting  reading, 
and  limiting  his  bodily  exercise  to  a  walk  of  an  hour  or  an  hour  and 
a.  half  duration.  It  is  advisable  also  that  he  should  be  in  the  open 
air  as  much  as  possible,  sitting  on  the  veranda,  taking  his  daily 
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exercise  in  the  garden,  and  sleeping  with  open  windows.  The  nse 
of  Carlsbad  or  other  similar  mineral  waters  is. to  be  discontinued. 
As  a  driiik  or  to  dilute  the  wine  any  indifferent  carbonated  water 
may  be  taken  in  desired  amount.  Any  strict  bath  treatment  is  to 
be  avoided.  A  warm  bath  twice  a  week  and  daily  spongings  with 
moderately  cold  water  are  advisable. 

b.  The  Diet  in  the  Intervals. — ^At  the  end  of  this  period  of  "  strict 
diet"  bread  should  be  given  in  gradually  increasing  quantities  to  de- 
termine whether  the  patient's  limit  of  tolerance  is  essentially  raised. 
If  the  tolerance  is  much  greater  (which  it  seldom  is),  carbohydrates 
may  be  given  with  a  freer  hand  and  a  dietary  established  somewhat 
after  the  regulations  applicable  to  the  milder  forms  of  glycosuria  in 
young  people.  Ordinarily  more  restrictions  are  called  for  than  in 
those  cases,  and  these  are  to  be  effected  in  the  following  way : 

It  is  immaterial  whether  glycosuria  returns  or  not  under  this  diet 
or  how  intense  it  is,  at  least  as  much  carbohydrate  is  to  be  allowed 
in  the  day,  in  addition  to  the  traces  always  present  in  meat  and  green 
vegetables,  as  is  contained  in  120  grams  (4  ounces)  of  good  wheat 
bread  (66  gm.  carbohydrate).  This  is  the  average  amount  permissi- 
ble in  most  cases;  only  exceptionally,  when  careful  observation  for 
several  days  shows  that  glycosuria  is  absent  or  that  less  than  10  gm. 
sugar  ifi  excreted  in  the  twenty-four  hours,  may  as  much  as  150  grams 
of  wheat  bread  be  allowed.  In  order  to  assure  an  average  calorie 
value  of  2,500  (see  p.  134)  the  ingestion  of  a  certain  quantity  of  fat 
must  be  absolutely  insisted  upon  (p.  153).  As  in  these  cases,  in  dis- 
tinction to  the  milder  forms,  milk  is  not  included  in  the  fixed  dietary 
rule  (see  the  section  on  Milk-cure,  below),  and  as  the  body  derives 
little  benefit  from  carbohydrate  as  a  food,  the  fat  must  be  prescribed 
in  greater  quantity  and  under  another  form.  There  is  no  great  diffi- 
culty in  providing  a  suitable  quantity  of  fat  in  palatable  form,  if  the 
physician  will  devote  a  little  thought  to  the  matter  and  if  the  patient 
can  have  his  food  specially  prepared.  Of  course  special  directions 
must  be  given  as  to  what  dishes  are  allowable  and  what  not,  and  in 
what  amounts  flour,  sugar,  starchy  vegetables,  etc.,  are  to  be  per- 
mitted (see  below).  If  under  these  favorable  circumstances  the  rule 
is  adhered  to  that  every  dish  must  contain  as  much  fat  as  it  can,  and 
yet  be  palatable,  in  the  form  of  butter,  cream,  bacon,  olive  oil,  yolk 
of  egg,  marrow,  etc.,  the  patient  will  receive  in  this  way  from  120  to 
150  grams  of  fat,  having  a  value  of  from  1,100  to  1,400  calories,  a  day. 
In  addition  there  is  the  butter  which  he  puts  on  his  bread  and  pota- 
toes, amounting  to  at  least  40  grams  a  day,  and  containing  35  grams 
of  fat  with  a  calorie  value  of  325.  If  the  diabetic  is  further  directed 
to  drink  at  least  a  pint  of  light  or  moderately  heavy  wine  and  to  take 


160  VON  NOORDEN— DIABETES  MELUTUS. 

a  small  glass  of  cognac  or  old  whiskey  after  any  especially  fatty  food, 
he  will  easily  reach  an  amount  of  40  grams  of  alcohol  a  day,  repre- 
senting a  further  value  of  280  calories.  In  this  way  we  are  assured 
of  the  daily  ingestion  of  food  to  the  value  of  1,700  to  2,000  calories. 
The  necessary  remainder  will  be  furnished  by  the  proteids  and  in  a 
small  measure  also  by  the  carbohydrates. 

The  difficulty  is  greater  if  the  food  cannot  be  specially  prepared 
for  the  diabetic.  The  dishes  then  come  to  the  table  prepared  with 
much  less  fat,  and  we  must  take  greater  pains  to  see  that  the  ^  iron 
rule"  as  to  fat  is  adhered  to.  I  would  recommend  the  following  pre- 
scription concerning  the  addition  of  fatty  substances  to  the  diet,  it 
being  of  course  understood  that  they  are  subject  to  alteration  as  to 
quantity  and  quality  in  order  to  provide  for  variety  and  to  meet  in- 
dividual indications  : 

Butter:  100  grams  (3  ounces)  of  butter  (containing  85  grams  of  fat 
having  a  value  of  890  calories)  must  be  weighed  out  every  morning  for 
consumption  through  the  day.  The  patient  eats  it  as  he  will  on 
bread,  potatoes,  vegetables,  meat,  fish,  etc.,  either  in  solid  form  or 
melted,  according  to  the  nature  of  the  food  with  which  it  is  to  be  taken. 

Olive  Oil:  20  grams,  a  tablespoonful  (with  a  value  of  186  calories), 
should  be  taken  on  salad  (lettuce,  chicory,  cress,  cucumber,  tomato, 
red  cabbage,  etc.).  With  that  used  in  the  preparation  of  mayonnaise 
dressing  for  salad,  cold  meat,  fish,  lobster,  etc.,  the  total  amount 
will  easily  reach  40  or  50  grams  in  the  day.  In  that  case  it  may  be 
possible  to  omit  a  portion  of  the  butter  or  bacon. 

Bacon:  20  grams  (containing  15  grams  of  fat  with  a  value  of  140 
calories)  of  either  smoked  or  salt  bacon,  should  be  used  in  frying 
eggs,  in  the  cooking  of  omelets,  or  in  the  preparation  of  various  meat 
and  vegetable  dishes. 

Eggs :  5  eggs  are  to  be  taken  prepared  in  various  ways ;  five  me- 
dium-sized hen's  eggs  contain  about  35  grams  albumin  and  27  grams 
fat,  and  have  therefore  a  value  of  390  calories. 

Alcohol:  About  40  grams  (an  equivalent  of  4  tablespocmfuls  of 
brandy  a  day)  under  various  forms,  with  a  value  of  280  calories. 

By  means  of  these  articles  the  body  will  receive  nutriment  to  the 
value  of  about  1,9(X)  calories,  of  which  more  thanl,6(K)  calories  will  be 
yielded  by  the  fat.  The  ingestion  of  these  considerable  quantities  of 
fat  may,  as  I  have  often  convinced  myself,  be  easily  effected,  and  is 
not  seriously  contended  against  by  either  women  or  men  who  appre- 
ciate the  necessities  of  their  disease  and  are  inclined  to  yield  to  them. 

Up  to  the  present  we  have  considered  only  the  permissible  quan- 
tity of  bread,  as  being  the  chief  and  most  important  representative  of 
carbohydrate  foods,  and  the  amount  of  absolutely  necessary  fat  that 
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is  to  be  taken.  The  other  articles  of  diet  may  be  groux)ed  under  the 
following  headings,  easily  comprehensible  by  the  diabetic  and  by 
those  who  have  to  prepare  his  food : 

(1)  UnconditionaUy  Allowable  Foods. — These  are  free  from  carbo- 
hydrates or  contain  them  only  in  very  minute  quantities.  See  Table 
I.,  below. 

(2)  Foods  Permissible  in  ModetxUe  Quantities, — These  contain  car- 
bohydrate, but  so  little  in  proportion  to  the  mass  of  the  food  that  it 
need  not  be  taken  into  account  and  calls  for  no  compensation  by  lim- 
iting the  amount  of  bread  permitted.  Some  of  the  foods  in  this 
group  are  proportionally  richer  in  carbohydrates,  but  the  absolute 
amount  in  which  they  are  ingested  is  small.  Examples  of  dishes 
in  this  category  are  given  in  Table  11.  Three  or  foui*  of  these  arti- 
cles, in  the  amounts  given  in  the  table,  are  to  be  selected  for  the 
patient  each  day,  but  the  physician  must  use  his  own  judgment  in 
individual  cases  as  to  whether  to  allow  a  larger  amount  of  each  dish 
or  a  greater  number  of  dishes  either  temporarily  or  i)ermanently. 

(3)  Conditionally  Allowable  Foods. — These  for  the  most  part  con- 
tain a  large  proportion  of  carbohydrates.  They  should  be  taken  in 
measured  quantities,  compensation  being  secured  by  reducing  the 
usual  allowance  of  bread.  The  relative  value  of  these  dishes,  as  com- 
pared with  bread,  is  given  in  Table  III. 

(4)  Especially  Valuable  Foods. — These  are  serviceable  because  of 
their  large  proportion  of  albumin  and  fat  and  their  correspondingly 
high  calorie  value.  Some  of  them  contain  small  amounts  of  carbo- 
hydrates.    A  list  of  them  will  be  found  in  Table  IV. 

The  dietetic  rules  just  given  are  undoubtedly  applicable  for  the 
most  part  to  the  longer  intervals  between  the  periods  of  strict  diet. 
Both  patient  and  cook  soon  learn  from  them  to  pay  attention  to  the 
quality  as  well  as  the  quantity  of  food.  The  patient  should  naturally 
have  as  little  as  possible  to  do  with  the  weighing  and  measuring  of 
his  food,  and  for  this  the  cook  must  be  made  responsible.  This  can 
easily  be  done  in  every  well-regulated  household,  although  it  de- 
mands increased  work  and  presupposes  the  exercise  of  loving  watchful- 
ness. It  will  also  be  necessary,  in  all  but  the  mildest  cases  of  glyco- 
suria, to  prepare  certain  dishes  expressly  for  the  patient. 

The  question  of  a  milk  diet  demands  a  few  words.  From  the 
data  given  in  Table  HI.  it  follows  that,  if  desired,  a  portion  of  the 
allowance  of  bread  may  be  replaced  by  milk, — for  example,  a  litre  of 
milk  may  be  substituted  for  50  grams  of  bread.  Many  patients  are 
glad  of  this  permission  and  avail  themselves  of  it  for  long  periods  or 
permanently.  But  to  the  majority  the  remaining  allowance  of  bread 
seems  too  small,  especially  when  the  gratification  of  a  desire  for  va- 
VOL.  11.— 11 
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riety  demands  a  further  curtailment  of  the  permissible  quantity. 
These  difficulties  may  be  considerably  lessened  if  the  patient  is  con- 
tent to  use  aleuronat  bread,  which  contains  much  less  starch.  The 
allowance  of  carbohydrates  may  then  be  apportioned  as  follows : 

1  litre  of  milk,  equivalent  to  50  grams  of  bread. 

100  grams  of  aleuronat  bread,  equivalent  to  50  grams  of  bread. 

Other  dishes  selected  from  Table  III.,  as  for  example: 

90  grams  of  new  potatoes,  equivalent  to  25  grams  of  bread;  giv- 
ing a  total  amount  equivalent  to  125  grams  of  bread. 

At  other  times  it  may  be  advisable  to  give  the  total  amount  of 
permissible  carbohydi'ates  in  the  form  of  milk;  for  example,  instead 
of  150  grams  of  bread  the  patient  may  drink  three  litres  of  milk  a 
day,  in  which  case  the  dishes  from  Tables  I.,  11.,  and IV.  only  are  to 
be  allowed.  Those  "  milk-cures"  to  which  we  have  referred  before  in 
considering  the  treatment  of  the  mild  forms  of  glycosuria  in  young 
persons,  are  especially  to  be  recommended  in  greatly  weakened  indi- 
viduals and  those  suffering  from  grave  complications.  They  should 
not  be  continued  in  general  longer  than  three  or  four  weeks  at  a  time, 
and  are  best  instituted  during  the  patient's  stay  in  the  country  or  in 
the  mountains. 

General  Considerations. — As  regards  the  management  of  the  case 
in  other  resi)ects,  the  general  rules  laid  down  in  a  previous  section 
(p.  142)  are  to  be  followed.  It  is  to  be  remarked  especially  that 
these  patients,  even  more  than  those  suffering  from  mild  forms  of 
glycosuria,  are  to  be  guarded  against  energetic  "cures"  and  over- 
taxing of  the  bodily  or  mental  strength.  Long  rests  and  freedom 
from  business  cares  are  to  be  taken  several  times  a  year.  A  moderate 
course  of  some  alkaline  sulphur  water  (Carlsbad)  is  often  of  great  ad- 
vantage and  is  best  taken  after  a  course  of  strict  dieting.  It'  has 
already  been  said  that  it  is  better  to  discontinue  the  use  of  mineral 
waters  of  this  sort  during  such  a  course.  For  other  considerations 
applicable  to  this  class  of  cases  see  page  154. 

5.  Severe  Fai^is  of  Olycosurva. 

Under  this  heading  are  grouped  those  cases  in  which,  in  spite  of 
a  continued  diet  as  free  as  possible  from  carbohydrates,  sugar  is  con- 
stantly excreted  in  the  urine.  In  order  to  stop  the  glycosuria  entirely 
the  proteids  must  be  restricted  as  well  as  the  carbohydrates,  or  even 
a  complete  fast  may  be  necessary.  These  cases  are  met  with  usually 
in  early  life  and  are  seldom  seen  after  the  fortieth  year.  There  is 
ordinarily  emaciation  as  well  as  bodily  and  mental  sluggishness. 
Complications  are  frequent,  and  the  course  of  the  disease,  even  under 
the  best  therapeutic  management,  is  steadily  toward  a  fatal  issue  at 


SPECIAL  TREATMENT.  163 

the  end  of  a  few  months  or  years.  Careful  dietetic  treatment,  how- 
ever, in  conjunction  with  other  appropriate  measures  may  undoubt- 
edly, in  a  large  number  of  cases,  retard  the  progress  of  the  disease, 
prevent  many  a  complication,  and  delay  the  fatal  issue  for  months  or 
years. 

As  regards  the  dietetic  treatment,  the  same  rules  are  to  be  followed 
in  principle  as  in  the  management  of  the  cases  just  considered.  Here 
also,  and  in  still  greater  degree,  carbohydrates  are  little  more  than 
waste  material  as  regards  nutrition  (see  p.  135),  they  aggravate  the 
diabetic  disturbance  (p.  137),  and  yet  cannot  be  permanently  dis- 
pensed with  (p.  140).  They  are  always  to  be  regarded  as  incidental 
articles  of  diet  or,  as  it  were,  luxuries. 

It  is  advisable,  a  careful  watch  being  kept  on  the  fluctuations  of 
toleration,  to  order  the  diet  after  the  following  plan :  At  least  three 
times  in  the  year,  if  possible  quarterly ,  tlie  patient  must  be  subjected  to  a 
course  of  strict  dietary  treatment. 

a.  The  Period  of  Strict  Diet. — This  differs  from  the  similar  course 
recommended  in  the  treatment  of  cases  falling  in  the  x>receding  cate- 
gory in  that  (1)  its  duration  should  be  four  weeks  instead  of  three, 
and  (2)  there  must  be  much  more  strictness  in  the  choice  of  food  al- 
lowed. Only  in  cases  of  the  greatest  necessity  should  one  or  two  of 
the  dishes  given  in .  Table  II.  be  conceded,  and  as  a  rule  the  choice 
shotdd  be  made  from  the  lists  in  Tables  I.  and  lY.  As  regards  the 
educational,  technical,  and  culinary  aspects  of  the  course  the  reader 
is  referred  to  the  remarks  on  page  157. 

During  the  period  of  strict  diet  the  drinking  of  mineral  waters  is 
to  be  discontinued;  the  patients  had  better  enter  a  hospital  or  private 
institution,  give  up  while  there  all  mental  and  bodily  work,  sit  in  the 
open  air  as  much  as  possible,  take  short  walks  of  fifteen  minutes' 
duration,  and  occasional  drives. 

b.  The  Diet  in  the  Intervals. — During  this  time  carbohydrates  in 
restricted  quantities  are  to  be  allowed.  When  we  have  no  reason 
to  fear  disobedience  or  deceit  on  the  part  of  the  patient,  we  must, 
despite  all  theoretical  opposition,  permit  the  use  of  carbohydrates  to 
almost  as  great  an  extent  as  in  the  case  of  the  patients  in  the  preced- 
ing category  who  are  suffering  from  the  moderately  severe  forms  of 
glycosuria. 

The  diet  will  therefore  be  composed  from :  Table  I.,  in  any  desired, 
but  always  in  large,  amount;  Table  11.,  three  or  four  articles  in  the 
quantity  there  prescribed;  Table  III.,  in  amounts  equivalent  in  value 
to  from  80  to  120  grams  of  white  bread.  The  less  of  these  we  can 
get  along  with,  the  better.  It  is  well  to  vary  the  amount  of  food  of  this 
kind,  giving  now  more,  now  less.     As  regards  the  use  of  milk,  what 
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was  said  in  speaking  of  the  moderately  severe  forms  of  glycosuria 
holds  equally  good  here. 

In  order  to  assure  the  necessary  consumption  of  fat  we  must  es- 
tablish here  also  an  ""iron  rule"  as  to  the  daily  amount,  taking 
the  table  given  on  page  160  as  a  basis  and  making  whatever  altera- 
tions may  seem  to  be  indicated  in  special  cases.  It  is  even  more 
necessary  here  to  devote  esx)ecial  thought  to  the  best  means  of  main- 
taining permanently  the  ingestion  of  fat  at  the  desired  figure,  for  fat 
is  for  these  patients  the  only  thing  upon  which  they  can  rely  to  main- 
tain their  strength  and  prolong  their  lives. 

It  is  also  advisable  to  give  these  patients  a  larger  amount  of  alco- 
hol than  we  should  prescribe  in  the  case  of  mild  forms  of  glycosuria. 
We  may  go  as  high  as  80  grams  of  alcohol  a  day,  such  a  dose  being 
justified  by  the  greater  ingestion  of  fat,  the  tendency  to  heaii  failure, 
and  the  general  nervous  exhaustion.  Naturally  the  alcoholic  bever- 
ages which  contain  no  sugar  are  to  be  selected.  Their  percentage  of 
alcohol  is  given  in  the  table  on  page  142.  I  prefer  to  distribute  the 
total  amount  of  alcohol  through  the  day  as  follows : 

With  the  luncheon,  one  pint  of  Moselle  (containing  about  25  gm. 
alcohol) . 

With  the  dinner,  one  pint  of  good  old  Burgundy  (30  to  35  gm. 
alcohol). 

Three  or  four  times  a  day,  a  liqueur-glass  of  brandy  or  whiskey 
with  carbonated  water  or  tea  (containing  in  all  from  20  to  30  gm. 
altfohol). 

These  patients  need  to  be  protected  in  every  possible  way.  Mus- 
cular exercise  may  and  indeed  should  be  carried  to  a  greater  extent 
during  the  intervals  of  strict  dietary  treatment,  but  caution  in  this 
resi)ect  is  always  necessary.  Any  occupation  which  calls  for  exhaus- 
tive bodily  or  mental  labor  should  be  given  up  or  at  least  be  essen- 
tially lightened. 

W^arm  baths  of  fifteen  minutes'  duration  two  or  three  times  a 
week  are  very  useful ;  they  should  always  be  immediately  followed 
by  rest  in  bed. 

Once  or  twice  a  year,  after  the  period  of  strict  diet,  the  patients 
should  take  a  course  of  alkaline  sulphur  waters,  or,  when  exhaustion 
is  pronounced,  of  alkaline  muriatic  waters.  But  we  must  not  look  for 
very  great  results  from  such  a  course  in  these  cases. 

VI.  Treatment  op  Complications. 

1.  General  Rules, — The  complications  are  in  general  to  be  treated 
according  to  the  indications  which  they  themselves  ofter;   this  is 
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especially  true  as  regards  surgical  intervention.  Still  it  is  to  be  re- 
membered that  many  complications  resulting  from  the  poor  nutritive 
conditions  are  most  successfully  met  by  the  hygienic  and  dietetic 
treatment  of  the  glycosuria.  I  have  dwelt  upon  this  fact  repeatedly 
in  previous  chapters.  In  general,  therefore,  the  complications  call  for 
no  change  in  the  rules  laid  down  in  the  preceding  sections,  except  in 
so  far  as  they  demand  a  more  careful  and  strict  carrying  out  of  the 
same.  The  frequent  occurrence  of  complications,  dependent  for  their 
origin  upon  the  primary  disease,  will  lead  us  according  to  circum- 
stances to  institute,  even  in  the  mild  forms  of  glycosuria,  the  general 
line  of  treatment  suitable  for  the  medium  or  severe  forms.  A  more 
strict  therapy  is  called  for  esi)ecially  in  those  cases  in  which  obstinate 
furunculosis,  which  does  not  yield  to  the  most  painful  cleanliness  and 
the  most  careful  local  treatment,  badly  healing  wounds,  disturbances 
of  vision,  neuralgia  and  inflammation  of  the  peripheral  nerves,  a  ten- 
dency to  gangrene,  etc.,  are  present. 

The  success  attending  these  measures  often  puts  in  the  shade  all 
the  results  obtained  by  drugs,  electricity,  massage,  and  the  like. 
While  we  follow  the  general  dietary  rules — restriction  of  carbohy- 
drates and  increase  in  the  quantity  of  fat,  "proteids,  and  alcohol— in 
combating  the  complications,  we  do  so  partly  on  purely  empirical 
grounds.  The  improvement  in  the  nutritive  conditions  certainly  con- 
tributes to  the  success  of  these  measures,  and  perhaps  also  the  reduc- 
tion of  hyperglycjemia  may  have  something  to  do  with  it;  but  this  is 
purely  hypothetical. 

The  treatment  of  many  complications  has  been  already  briefly  but 
sufficiently  considered.  In  some  places  I  subjoined  the  therapeutic 
remarks  to  the  description  of  the  diseases  themselves.  See  especially 
the  sections  on  complicating  affections  of  the  skin  and  mouth.  A 
few  points  require  particular  mention. 

2.  Gastrointestinal  Catarrh, — This  is  a  very  grave  occun'ence  and 
one  that  is  full  of  danger  to  every  sufferer  from  diabetes  (see  page 
105) .  To  arrest  its  progress  as  speedily  as  possible  it  is  advisable 
to  prescribe  a  fast  for  a  day  or  two  at  the  very  beginning,  a  measure 
which  experience  has  shown  to  be  productive  of  the  best  therapeutic 
results  in  this  form  of  disease.  But  as  diabetics,  who  are  at  the  same 
time  emaciated,  have  very  weak  powers  of  resistance  and  are  exposed 
to  the  danger  of  exhaustion  through  fasting,  we  must  resort  at  the 
same  time  to  very  energetic  stimulation — red  wine,  which  contains 
tannin,  in  doses  of  1^  to  2|  pints  a  day,  diluted  with  boiled  water  to 
control  the  thirst,  gives  the  best  results  in  these  cases.  A  cautious 
use  of  opium  may  also  be  made.  The  opposite  mode  of  treatment 
with  purgative  doses  of  calomel,  given  with  a  view  to  intestinal  dis- 
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infection,  is  less  certain  in  its  results,  very  weakening,  and  should  be 
instituted  only  in  the  case  of  robust  individuals.  In  debilitated 
patients  it  rather  provokes  what  it  is  our  object  to  prevent,  namely, 
collapse  and  coma. 

3.  Operative  Measures. — ^As  far  as  possible  operations  should  be 
avoided,  for  wounds  heal  badly  and  readily  become  a  starting-point 
for  widespreading  gangrene.  I  would  especially  emphasize  the  ap- 
plication of  this  rule  in  the  treatment  of  boils  in  diabetic  patients. 
A  Nestor  of  German  surgery  said  recently  that  he  regarded  it  as  an 
especially  difficult  task  to  restrain  impetuous  surgeons  from  the  opera- 
tive treatment  of  boils.  If  the  knife  had  better  be  laid  aside  in  the 
treatment  of  boils  in  general,  it  certainly  should  be  when  they  occur 
in  the  course  of  diabetes.  Furuncles  disappear  rapidly  as  a  rule 
upon  the  institution  of  a  suitable  diet,  combined  with  the  local  ap- 
plication of  compresses  wet  with  a  mild  antiseptic  (boracic  acid)  solu- 
tion. Of  course  this  warning  should  not  prevent  our  resort  to  the 
knife  in  the  case  of  deeper-seated  inflammations,  such  as  carbuncles 
and  phlegmons  following  boils. 

The  fear  of  an  operation  is  the  more  justifiable  the  weaker  the 
patient  is  and  the  more  pronounced  are  other  trophic  disturbances. 
Besides  the  local  dangers  connected  with  the  operation  wound,  the 
narcosis  itself  is  to  be  feared.  In  any  case  chloroform  should  not  be 
employed  as  the  anaesthetic,  since  it  endangers  the  integrity  of  the 
heart,  the  resisting  powers  of  which  are  already  greatly  depressed  in 
diabetes.  It  is  better  to  use  ether  with  the  previous  administration 
of  morphine.  Besides  the  accidents  liable  to  occur  during  the  nar- 
cosis, there  seems  to  be  not  infrequently  a  special  tendency  to  coma 
excited  by  the  anaesthetic  (Becker**). 

In  tolerably  severe  cases  the  surgeon  should  not  immediately  pro- 
ceed with  an  operation  which  may  be  indicated,  but  should  rather, 
where  possible,  postpone  it  until  after  a  two  weeks'  course  of  a  strict 
f at-and-flesh  diet. 

4.  Pulmonary  Phthisis. — This  complication  should  not  cause  any 
relaxation  in  the  carrying  out  of  the  suitable  dietetic  principles,  but 
rather  demands  greater  strictness  and  especially  the  greatest  possible 
increase  in  the  amount  of  fatty  food  with  the  addition  of  considerable 
quantities  of  alcohol.  It  is  advisable  that  the  patients  should  re- 
side in  places  where  the  climate  is  mild  rather  than  in  those  lying  at 
high  elevations  where  the  air  is  raw,  and  treatment  in  a  sanitarium 
is  preferable  to  a  stay  in  one's  own  home  or  in  an  hotel.  Certain 
hydrotherapeutic  measures  of  a  mild  character  may  be  cautiously 
instituted;  diabetics  with  phthisis  are  individuals  demanding  the 
greatest  protection  against  injurious  influences.     The  use  of  creosote 
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and  gnaiacol  is  to  be  recommended,  but  tuberculin  seems  to  me,  from 
the  results  of  observations  made  three  years  ago,  to  be  of  very  doubt- 
ful advisability  in  cases  of  diabetes.  In  general  the  results  of  treat- 
ment of  pulmonary  tuberculosis  in  diabetics  are  very  unsatisfactory. 
And  this  offers  a  still  stronger  reason  for  care  on  the  part  of  the 
physician  in  guarding  his  patient  against  infection  with  tubercle 
bacilli,  on  the  one  hand  by  removing  him  from  an  infected  neighbor- 
hood and  on  the  other  by  maintaining  the  general  nutrition  at  the 
highest  possible  point. 

Diabetic  Coma. — In  many  cases  there  is  a  prodromic  period  indi- 
cating the  approach  of  coma ;  this  time  is  to  be  employed  in  taking 
prophylactic  measures  which  seem  often  to  be  successful. 

a.  The  form  of  nourishment  must  be  varied  in  different  ways  ac- 
cording to  the  nature  of  the  case.  If  the  threatened  patient  has  been 
taking  carbohydrates  in  considerable  quantity,  they  must  be  greatly 
reduced  and  replaced  by  added  amounts  of  proteids  and  fat.  On  the 
other  hand,  if  the  patient  has  been  abstaining  strictly  from  carbo- 
hydrates it  wiU  be  advisable  to  permit  their  use.  The  mere  fact  of  a 
change  seems  to  be  more  important  than  the  direction  in  which  this 
change  is  made. 

b.  Large  amounts  of  alcohol,  given  in  divided  doses  through  the 
day,  are  necessary. 

c.  Constipation  must  be  relieved  by  mild  laxatives,  but  the  use  of 
drastic  purgatives  is  to  be  condemned. 

d.  Acting  upon  a  theory,  which  is  doubtful  yet  worthy  of  atten- 
tion (acid-intoxication — see  p.  95),  large  doses  of  alkalies  have  been 
recommended;  for  ex£^mple,  6  or  8  grams  of  bicarbonate  of  sodium  a 
day  added  to  one  or  two  bottles  of  Vichy  or  Neuenahr  water. 

In  the  actual  presence  of  true  coma  we  are  very  helpless.  Intra- 
venous injections  of  alkalies,  recommended  on  theoretical  grounds, 
have  been  found  practically  to  be  of  no  value.  I  once  saw  a  most 
surprising  result  from  the  recently  recommended  intravenous  injec- 
tion of  a  litre  of  a  0.6  per  cent,  salt  solution,  in  divided  doses  of  250 
grams  given  at  intervals  of  four  hours.  The  diminished  urinary  se- 
cretion increased  remarkably,  and  consciousness  returned — though 
only  temporarily.  I  would  recommend  a  further  tiial  of  this  proce- 
dure, which  is  certainly  rational,  having  the  effect  of  promoting  diure- 
sis and  washing  out  of  the  system  any  toxic  substances  which  may 
be  present.  After  this,  injections  of  camphor  and  ether  give  most 
promise ;  they  are  at  least  indicated  by  one  symptom,  which  is  seldom 
absent  in  diabetic  coma,  namely,  weakness  of  the  heart. 
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Diet  Tables. 

Concerning  the  use  to  be  made  of  these  tables  enough  has  been 
said  in  the  preceding  sections  (see  especially  p.  161).  We  have  there 
seen  for  what  cases  and  with  what  object  the  division  of  the  articles 
of  diet  into  special  groups  is  necessary.  The  reader  will  of  course 
understand  that  the  expressions  "allowable,"  "conditionally  allow- 
able," etc.,  are  only  relative,  and  that  articles  which  are  "condition- 
ally allowable"  in  the  case  of  one  patient  may  fall  into  the  division 
of  "  unconditionally  allowable"  in  that  of  another. 

Table  I. 
First  Group:  Unconditionally  Alhivable  Foods, 

Fresh  meat:  All  the  muscular  parts  of  the  ox,  calf,  sheep,  pig, 
horse,  deer,  wild  and  domestic  birds — roast  or  boiled,  warm  or  cold, 
in  their  own  gravy  or  with  mayonnaise  sauce. 

Internal  parts  of  animals:  Tongue,  heart,  brain,  sweetbreads, 
kidneys,  marrow-bones — served  with  non-farinaceous  sauces. 

Preserved  meats :  Dried  or  smoked  meat,  smoked  or  salt  tongue, 
ham,  smoked  breast  of  goose,  American  canned  meats,  Australian 
corned  beef. 

Fresh  fish:  All  kinds  of  fresh  fish,  boiled  or  broiled,  prepared  with- 
out bread-crusts  or  cracker-meal,  and  served  with  any  kind  of  non- 
farinaceous  sauce,  preferably  melted  butter. 

Preserved  fish :  Dried  fish,  salt  or  smoked  fish  such  as  codfish, 
haddock,  herring,  mackerel,  flounders,  salmon,  sardellen,  sprats, 
eels,  lampreys,  etc. ;  tinned  fish,  such  as  sardines  in  oil,  anchovies, 
etc. 

Fish  denvatives :  Caviar,  cod-liver  oil. 

Shellfish:  Oysters,  mussels,  and  other  bivalves,  lobster,  crayfish, 
crabs,  shrimps,  turtle. 

Meat  extracts  ••  Meat  peptones  of  all  kinds. 

Eggs,  raw  or  cooked  in  any  way,  but  without  any  admixture  of 
flour. 

Fats  of  all  kinds,  animal  or  vegetable. 

Fresh  vegetables:  Green  lettuce,  endives,  cress,  spinach,  cucumbers, 
onions,  leeks,  asparagus,  cauliflower,  red  and  white  cabbage,  sorrel, 
French  beans.  The  vegetables,  as  far  as  they  are  suited  to  this  mode 
of  preparation,  are  best  cooked  with  meat  broth  or  a  solution  of  Lie- 
big's  extract  and  salt,  and  covered  plentifully  with  butter,  lard,  suet, 
or  goose  fat.     The  addition  of  flour  is  not  permissibla 
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Preseinjed  vegetables :  Tinned  asparagus,  French  beans,  pickled  cu- 
cnmbers,  in  brine  or  vinegar,  mixed  pickles,  sauerkraut,  olives. 

Spices :  Salt,  white  or  black  pepper,  Cayenne  pepi)er,  curry,  cin- 
namon, cloves,  nutmeg,  English  mustard,  saffron,  aniseseed,  caraway- 
seed,  parsley,  dill,  borage,  pimpernel,  laurel,  capers,  chives,  garlic, 
etc.  Many  of  these  spices  contain,  indeed,  a  rather  large  percentage 
of  carbohydrates,  but  they  are  added  to  the  food  in  such  small  quan- 
tities that  this  may  be  disregarded. 

Soups:  Clear  soups  and  broths,  with  or  without  eggs,  marrow, 
fresh  or  dried  vegetables  (Julienne),  clear  turtle  soup,  etc. 

Clieese :  Stracchino,  Neufch&tel,  old  Camembert,  Gorgonzola,  and 
all  other  fatty  or  so-called  cream  cheeses. 

Beverages :  AU  kinds  of  natural  or  artificial  carbonated  waters, 
either  clear  or  with  lemon  juice  and  saccharin  or  glycerin,  or  with  rum, 
cognac,  whiskey,  arrack,  cherry  brandy,  plum  brandy,  Nordhauser 
rye  whiskey,  etc.  Light  Moselle  or  Bhine  wines,  claret,  or  Burgundy 
in  amounts  prescribed  by  the  physician.  Coffee,  black  or  with  cream, 
without  sugar  but  sweetened  with  saccharin  if  desired.  Tea,  clear 
or  with  cream  or  rum. 

Table  II. 

Second  Group:  Foods  Permissible  in  Moderate  Quantities, 

These  contain  carl)ohydrates,  but  so  little  that  they  need  not  be 
considered,  and  demand  no  compensation  by  a  reduction  in  the  allow- 
ance of  bread.  Some  of  the  articles  contain  a  rather  laf  ge  percentage 
of  carbohydrates,  but  the  absolute  (juantity  in  which  they  are  con- 
sumed is  smaU. 

The  amounts  here  given  have  been  fixed  by  practical  experience, 
and  it  will  seldom  be  found  necessary  to  increase  them.  Of  the 
dishes  here  given,  when  they  are  allowed  at  all,  only  a  few  (from  two 
to  four)  are  to  be  selected  each  day.  It  is  possible  in  this  way  to 
secure  a  great  variety  in  the  patient's  dietary. 

Internal  parts  of  animals :  Calves'  liver,  giblets,  up  to  100  grams. 

Sausages:  Liver  sausages,  preferably  the  fatter  kinds,  liver  sausage 
with  truffles,  black  pudding,  60  grams.  Meat  sausages,  80  grams. 
Grerman  sausages.  Frankfurter  sausages,  and  the  like,  brawn,  head- 
cheese, sausage-meat  balls,  100  grams. 

Patties :  Pate  de  foi  gras,  potted  beef,  ham,  tongue,  salmon,  lob- 
ster, anchovies,  etc.,  one-half  to  one  tablespoonful. 

English  sauces^  such  as  Worcestershire,  Harvey,  beefsteak,  an- 
chovy, lobster,  shrimp,  India  soy,  China  soy,  one  teaspoonful. 

Creamy  from  four  to  six  tablespoonfuls  a  day. 
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Cacao,  prejmred  without  sugar,  25  grams. 

Cheese :  Emmenthal,  Komadur,  60  grams ;  Grervais,  Stilton,  Brie, 
Holland,  Gruyere,  50  grams ;  Edam,  Cheddar,  Gloucester,  Roquefort, 
Parmesan,  30  grams;  Cheshire,  25  grams. 

Vegetables  (prepared  without  flour  or  sugar) :  6  Teltower  turnips ; 
salsify,  turnip-rooted  celery,  turnip  cabbage,  pumpkin,  2  tablespoon- 
fuls;  green  peas,  beans,  carrots,  Biiissels  sprouts,  1  tablespoonf ul ; 
1^  artichoke;  1  truffle;  5  medium-sized  champignons;  1  tablespoon- 
ful  of  morels  or  other  edible  mushrooms. 

Baw  vegetables :  8  radishes;  2  sticks  of  celery;  2  medium-sized 
tomatoes. 

Nuts:  2  walnuts;  6  hazelnuts;  3  almonds;  a  thin  slice  of  cocoa- 
nut;  8  Brazil  nuts. 

Fresh  fruits :  One  fhin  slice  of  melon;  one  smaU  tart  apple ;  one  or 
one  and  a  half  peach;  one  sx)oonful  of  raspberries  or  strawberries; 
4  spoonfuls  of  currants;  6  green  gages;  12  cherries;  half  a  medium- 
sized  pear;  corresponding  amounts  of  other  fresh  fruits. 

Table  m. 
Tliird  Group:    Conditionally  AUoivable  Foods. 

The  condition  under  which  dishes  from  the  following  table  are 
permitted  is  that  an  equivalent  shall  be  deducted  from  the  allowance 
of  bread.  The  amounts  given  below  are  the  equivalents  of  50  grams 
of  white  bread,  containing  about  30  grams  of  starch.  Advantage  is 
taken  of  the  fact  that  larger  amounts  of  certain  carbohydrates  (cane 
sugar,  milk  sugar,  fruit  sugar,  etc.)  may  be  allowed  than  of  starch. 
Some  of  the  dishes  given  in  the  preceding  table  appear  again  here 
because,  if  they  are  eaten  in  larger  quantities,  an  account  must 
be  taken  of  the  carbohydrate  which  they  contain. 

1  litre  of  milk  (sweet,  sour  or  buttermilk). 

li  litre  of  kumyss  (prepared  in  the  Russian  way). 

1  to  1|  litre  of  kephyr  (fermented  for  at  least  two  days  and  pre- 
pared without  the  addition  of  sugar).. 

1  litre  of  cream. 

60  grams  of  rye  bread,  graham  bread,  or  Hamburg  pumpernickel. 

65  grams  of  Westphalian  pumpernickel. 

100  grams  of  aleuronat  bread,  prepared  after  Ebstein's  formula 
(containing  27.5  per  cent,  of  carbohydrate  and  32  per  cent,  of  vege- 
table albumin;  the  aleuronat  breads  are  very  variably  compoimded). 

35  grams  of  zwieback  and  simple  coffee-cakes  (made  without 
sugar) . 

30  grams  of  English  cakes  of  various  sorts. 
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30  grams  of  "eichel  cacao"  (StoUwerck's). 

50  grams  of  chocolate  (Stollwerck's). 

40  grams  of  chocolate  (French  make). 

40  grams  of  chestnuts  shelled,  or  60  grams  unshelled. 

35  grams  of  cane  sugar,  brown  sugar,  or  rock  cand3\ 

35  grams  of  sweet  preserves. 
40  grams  of  fruit  sugar. 

40  grams  of  milk  sugar. 
50  grams  of  fruit  jam. 
40  grams  of  honey. 

40  grams  of  flour,  wheat,  rye,  barley,  buckwheat,  millet,  or  oat, 
or  corn-meal. 

46  grams  of  bean,  pea,  or  lentil  flour. 

36  grams  of  starch  preparations,  potato,  wheat,  or  rice  starch, 
tapioca,  sago,  maizene,  mondamin,  etc. 

35  grams  of  rice. 

35  grams  of  farinaceous  preparations,  nudel,  maccaroni,  oatmeal, 
grits,  barley. 

50  grams  of  lentils,  peas,  beans,  weighed  dry. 

100  grams  of  green  peas. 

180  grams  of  new  potatoes. 

140  grams  of  winter  potatoes. 

120  grams  of  apples,  pears,  green  gages,  plums,  damsons,  mira- 
beDes,  apricots,  cherries,  grapes. 

200  grams  of  strawberries,  raspbemes,  gooseberries,  mulberries, 
currants,  blackberries,  whortleberries,  blueberries. 

3  x)eaches. 

40  gi*ams  of  raisins  or  dried  dates. 

60  grams  of  figs. 

3  bananas. 

A  handful  of  walnuts,  hazelnuts,  almonds,  or  Brazil  nuts. 

I  litre  of  beer  of  any  sort. 

i  litre  of  sweet  wine. 

Table  IV. 

Fourth  Group:    Especially   Valuable  Foods. 

The  great  value  of  the  following  articles,  of  which,  however,  there 
is  but  a  smaU  choice,  is  due  in  part  to  the  high  percentage  of  albumin 
and  in  part  to  that  of  fat.  The  proportion  of  albumin  and  fat  is 
given  for  each  100  grams  of  the  food  substance.  Some  contain  car- 
bohydrates also,  the  percentage  of  which  is  given  for  the  sake  of 
completeness,  but  its  nutritive  value  is  not  counted 
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100  Qrams.  Albumin. 

Vegetable  oil 

Butter 1 

Bacon  (salt  or  smoked) 10 

Devonshire  cream 2 

Cream  cheese  (Gervais,  Neufchfitel,  Stilton,  Stracchino, 

etc.) 19 

German  sausage  (Cervelatwurst) 18 

Ham 25 

Cheddar  cheese 28 

Fat  pork 14 

Smoked  ox-tongue 24 

Fatty  cheese  (average) 25 

Yolk  of  egg 16 

Fat  goose 16 

Fat  beef  and  mutton 17 

Brie  cheese 19 

Fresh- water  eel 13 

Smoked  mackerel 19 

Caviar 81 

Cream 4 

Fat  salmon  (fresh  or  smoked) 22 

Hens'  eggs  (weighed  with  the  shell) 12 


Fat. 

Carbo- 
hydrate. 

Calorie 
value. 

100 

930 

85 

0.5 

830 

76 

748 

57 

2 

538 

41 

1 

451 

40 

446 

36 

437 

33 

2 

422 

37 

400 

32 

396 

30 

1.5 

381 

31 

0.5 

354 

30 

345 

29 

337 

26 

1 

320 

28 

312 

22 

382 

16 

276 

23 

4 

230 

18 

, , 

210 

10 

0.5 
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EXAMINATION  OF  DIABETIC  XJSINE. 

I.  Grape  Sugar. 

Several  tests  should  always  be  employed  in  order  to  determine 
with  certainty  the  presence  of  grape  sugar.  Some  of  these  are  very 
easily  made  and  serve  for  a  provisional  diagnosis,  others  demand 
more  time  and  may  be  employed  to  confirm  this  provisional  diagnosis. 
If  albumin  is  present  in  the  urine,  it  should  be  removed  by  boiling 
and  filtering  before  the  test  for  sugar  is  made. 


1.  Provisional  Tests, 

For  this  purpose  Trommer's  and  Nylander's  reduction  tests  and 
Moore's  reagent  are  the  most  suitable. 

a,  Trommers'  Test — Eeagents:  (1)  A  10-per-cent.  solution  of 
caustic  soda  or  potash ;  (2)  A  5-per-cent.  solution  of  copper  sulphate. 

Principle :  Copper  sulphate  when  heated  with  glucose  in  an  alka- 
line solution  is  reduced  to  red  oxide  of  copper  (Cu,0)  and  yellow 
oxide  of  copper  (CujO,H,). 

Api)lication :  5  c.c.  urine  and  5  c.c.  solution  of  caustic  soda  are 
mixed  in  a  test-tube.  Then  the  copper  sulphate  is  added  a  drop  at 
a  time  until  on  shaking  it  is  no  longer  dissolved.     If  sugar  be  present 
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the  cold  fluid  assumes  a  dark-blue  color,  and  when  heated,  even  before 
the  boiling-point  is  reached,  an  orange-red  precipitate  is  formed.  If 
on  heating  and  boiling  the  fluid  is  only  colored  yellow  without  any 
orange-red  precipitate,  or  if  the  yellow  precipitate  is  thrown  down 
only  on  cooling,  the  presence  of  sugar  may  be  susx)ected  but  is  not 
actually  proven ;  for  usually  then  the  yellow  coloration  of  the  fluid 
and  the  precipitation  of  copper  oxide  are  due  to  the  presence  of  other 
reducing  substances. 

In  urine  which  contains  few  other  organic  substances  than  sugar, 
the  test  will  show  0.2  to  0.3  per  cent,  of  sugar;  but  when  there  is  an 
abundance  of  uric  acid,  creatinin,  and  other  amido-combinations,  or 
of  free  ammonia,  the  test  will  show  with  certainty  not  less  than  1 
per  cent.  The  delicacy  of  the  reaction  is  increased  if  the  urine  is 
previously  filtered  through  animal  charcoal. 

Partly  on  account  of  its  want  of  delicacy  and  partly  because  of  a 
certain  capriciousness,  the  reasons  for  which  are  not  always  very  evi- 
dent, this  reaction  does  not  really  deserve  the  popularity  which  it 
enjoys.  After  having  compared  Trommer*s  and  Nylander's  tests  in 
every  case  of  saccharine  urine  which  I  have  examined  for  many  years, 

1  have  come  to  the  conclusion  that  the  latter  is  by  far  preferable. 

6.  Xylander's  Test, — Beagents:  4  gm.  sodium  tartrate  are  dis- 
solved in  100  c.c.  of  a  10-per-cent.  solution  of  caustic  soda,  to  which 

2  gm.  subnitrate  of  bismuth  are  added.  The  mixture  is  heated  up 
to  50°  C  (122°  F.),  and  filtered  when  cool.  The  reagent  may  be  kept 
unaltered  for  months. 

Principle :  Subnitrate  of  bismuth  in  contact  with  grape  sugar  in 
a  boiling  alkaline  solution  is  reduced  to  black  metallic  bismuth. 

Application:  10  c.c.  of  urine  and  1  c.c.  of  the  reagent  are  boiled 
for  two  minutes.  If  sugar  be  present  there  is  a  brown  to  black  colora- 
tion of  the  fluid  or  precipitate,  metallic  bismuth  being  thrown  down. 
If  the  dark  coloration  takes  place  gradually  as  the  fluid  cools,  the 
presence  of  sugar  is  not  proven.  The  reaction  takes  place  when 
sugar  is  present  in  the  proportion  of  0.1  \y^v  cent.  But  as  other  sub- 
stances (in  particular  medicinal  and  vegetable  substances  which  are 
excreted  in  the  urine)  give  rise  to  the  same  reaction,  we  cannot  be 
sure  when  it  is  obtained  that  sugar  is  always  present.  The  absence 
of  a  reaction  is,  however,  positive  proof  that  sugar  is  not  present  in 
the  above-mentioned  proportion. 

c.  Moore's  Test — 3  c.c.  of  a  10-per-cent.  solution  of  caustic  potash 
and  10  c.c.  of  the  suspected  urine  are  thoroughly  mixed  together. 
The  upi)er  portion  of  the  fluid  is  then  heated  and  boiled  for  at  least 
one  minute.  If  sugar  be  present  in  the  proportion  of  at  least  0.5 
per  cent,  the  heated  layer  becomes  of  a  brown  color  which  grows 
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darker  with  further  heating.     Normal  urine  shows  under  the  same 
conditions  only  a  dark-yellow  coloration. 

2.  Positive  Tests. 

The  tests  above  described  are  only  provisional,  as  the  reaction 
may  be  caused  by  the  presence  of  other  substances  than  sugar.  If 
all  three  tests,  especially  Nylander's,  give  a  negative  result  then  any 
further  test  is  unnecessary.  If  they  all  give  positive  results  the  pres- 
ence of  sugar  is  at  least  very  probable.  Nevertheless  it  is  better  to 
have  the  evidence  of  other  tests.  This  is  absolutely  necessary  when 
the  provisional  tests  have  given  uncertain  or  contradictory  results. 

a.  The  Fermentation  Test, — To  30  c.c.  of  the  suspected  urine  a 
piece  of  ordinary  yeast  the  size  of  a  pea  (or  better  a  small  quantity 
of  a  pure  culture  of  saccharomyces  apiculatus)  is  added,  and  the 
whole  well  shaken.  Then  the  urine  is  poured  into  a  so-called  "  fer- 
mentation tube"  and  set  aside  in  a  warm  place  (20°  to  aO""  C— 68°  to 
86°  F.).  If  much  sugar  be  present  (0.5  per  cent,  or  more),  a  large 
quantity  of  gas  (carbonic  acid)  wiU  have  collected  by  the  end  of  two 
hours  at  the  upper  extremity  of  the  tube ;  if  but  little  sugar  be  pres- 
ent, we  shall  have  to  wait  from  five  to  eighteen  hours.  The  forma- 
tion of  gas  is  very  evident  when  not  more  than  0.15  per  cent,  of  sugar 
is  present  in  the  urine. 

It  is  advisable,  for  comparison,  to  place  another  glass  containing 
normal  urine  and  yeast  alongside  of  the  first  one,  for  the  yeast  itself 
often  contains  traces  of  sugar.  In  that  case  there  will  be  a  small 
bubble  of  gas  at  the  top  of  the  tube  containing  normal  urine,  but  that 
in  the  other  tube,  containing  saccharine  urine,  will  be  much  greater 
in  amount. 

The  gas  set  free  is  carbonic  acid,  as  the  yeast  fungus  splits  up  the 
grai)e  sugar  into  alcohol  and  CO,.  If  caustic  potash  be  added  to  the 
fermented  urine  the  gas  will  disapx)ear  as  the  potash  seizes  upon 
the  carbonic  acid. 

h.  E,  Fischer's  Plienylhydrazin  Test. — 10  c.c.  of  urine  and  2  drops 
of  a  saturated  solution  of  neutral  acetate  of  lead  (sugar  of  lead)  are 
mixed  together  and  then  filtered.  The  filtrate  is  acidulated  with  one 
drop  of  glacial  acetic  acid,  and  to  it  are  added  a  piece  the  size  of  a 
pea  of  phenylhydrazin  and  one  the  size  of  a  bean  of  acetate  of  sodium. 
The  test-tube  is  then  placed  in  a  water-bath  for  an  hour  and  heated. 
At  the  end  of  this  time,  if  sugar  be  present,  there  will  be  a  yellow 
precipitate  formed  in  which  there  can  be  seen  under  the  microscope 
a  cluster  of  beautiful,  long,  yellow,  needle-shaped  crystals.  These 
needles  consist  of  phenylglycosazon.  This  test  gives  positive  results 
in  the  presence  of  only  0.05  i^er  cent,  of  sugar.     It  must  be  remem- 
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bered,  however,  that  it  is  only  these  yellow,  needle-shaped  crystals 
that  are  indicative  of  sugar. 

c.  Rubner's  Teat. — 10  c.c.  of  urine  are  mixed  with  an  equal  amount 
of  a  concentrated  solution  of  neutral  acetate  of  lead  and  then  filtered. 
To  the  filtrate  ammonia  is  added  drop  by  drop  until  a  thick  cheesy 
precipitate  is  formed.  It  is  then  cautiously  heated  up  to  not  more 
than  80°  C.  (176°  F.).  When  grape  sugar  is  present,  the  previously 
white  precipitate  is  colored  a  beautiful  rose-red.  Further  heating 
changes  the  color  to  a  coffee-brown.  A  positive  reaction  is  obtained 
when  sugar  is  present  in  the  proportion  of  at  least  0.25  per  cent. 

d.  The  Circumpolanzation  Test — Solutions  of  grape  sugar  have 
the  property  of  turning  the  plane  of  polarized  light  to  the  right.  In 
order  to  examine  the  urine  for  this  proi)erty  we  may  use  either  the 
saccharimeter  of  Soleil-Ventzke  or  the  so-called  half-shadow  appara- 
tus of  Laurent,  Lippich,  and  others.  Marked  dextrorotation  of  po- 
larized light  always  points  to  the  presence  of  grape  sugar;  a  slight 
dextrorotation  may  be  caused  by  milk  sugar  (in  lying-in  women),  by 
compounds  of  glycuronic  acid  often  present  in  the  urine,  or  by  many 
medicinal  substances.  On  the  other  hand  saccharine  urine  may  lose 
the  property  of  dextrorotation  when  at  the  same  time  levorotatory 
substances  are  present  in  the  urine  (oxybutyric  acid,  levulose,  and 
many  drugs,  such  as  benzosol) . 

c.  Differentiation  of  MUk  Sugar  from  Grape  Sugar, 

Grape  sugar.  Milk  sugar. 

Trommer's  test Positive.  Positive. 

Xy]ander*s  **   Positive.  Positive. 

Moore's         **   Positive.  Positive. 

FermeDtation  test Positive.  Negative. 

Pbenylbydrazin  test .  Yellow  needles,  with  a  melt-  Globular  collections  of  yellow 
ing  point  of  304°  to  205**  C.  needles,    with    a    melting 

point  of  200"*  C. 

Rubner*s  test Cherry-red  color.  Orange-red  or  brown  color. 

3.   Quayiiifative  Estimation  of  Grape  Sugar. 

a.  By  Meam  of  Polarization. — The  different  saccharimeters  either 
indicate  directly  on  a  scale  the  percentage  of  sugar  in  the  urine  or 
mark  only  the  degree  of  rotation  of  the  polarized  light.  In  the  latter 
ease  an  accompanying  table  shows  to  what  x)6rcentage  of  sugar  the 
degree  of  rotation  corresponds.  A  description  of  the  apparatus  is 
given  in  every  text-book  on  the  technique  of  physiological  chemistry. 

6.  By  Means  of  Fehling's  Solution. — Eeagents.  (1)  A  solution  of 
34.639  gm.  pure  crystallized  sulphate  of  copper  in  500  c.c.  water;  (2) 
173  gm.  sodium  tartrate  are  dissolved  in  350  c.c.  pure  caustic  soda  of 
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a  specific  gravity  of  1.14,  and  water  is  added  to  bring  the  entire  vol- 
ume up  to  500  c.c.  (3)  Immediately  before  being  used,  a  mixture  is 
made  of  10  c.c.  of  each  of  the  two  solutions.  We  then  have  20  c.c. 
of  a  dark  blue  fluid  which  is  called  "Fehling's  solution." 

J^inciple :  Upon  boiling  a  thin  solution  of  grape  sugar  with  Feh- 
linf*  'Solution,  the  copper  sulphate  is  reduced  to  red  copper  oxide, 
e^  -'  0.1  gm.  of  grape  sugar  being  necessary  to  reduce  completely 
9  f  Fehling's  solution. 

V  A  is  condition  is  met  with  only  when  the  saccharine  solution 
contains  between  0.5  and  1  per  cent,  of  sugar  and  when  it  is  added 
very  rapidly  to  the  Fehling's  solution,  it  is  therefore  necessary :  (1) 
by  means  of  a  preliminary  test  with  Fehling's  solution  or  by  polari- 
zation, to  estimate  approximately  the  percentage  of  sugar,  and  then 
to  dilute  the  urine  for  the  definite  test  so  that  it  contains  only  from 
0.5  to  1  gm.  of  sugar  in  100  c.c. ;  (2)  to  add  the  Fehling's  solution 
gradually  to  the  diluted  urine.  If,  for  exami>le,  it  were  found  that 
20  c.c.  of  the  diluted  urine  are  needed  to  obtain  the  complete  reaction, 
then  in  a  second  test  20  c.c.  of  urine  are  to  be  added  quickly  to  the 
Fehling's  solution.  The  end  reaction  does  not  take  place,  and  some 
tenths  of  a  cubic  centimetre,  say  0.5  c.c,  must  be  added  in  order  to 
obtain  it.  In  this  case,  therefore,  20.5  c.c.  of  the  diluted  urine  would 
exactly  correspond  to  20  c.c.  of  Fehling's  solution,  that  is  to  say 
would  contain  just  0.1  gram  of  grai)e  sugar.  If  the  urine  had  previ- 
ously been  diluted  ten  times  we  should  have  the  following  computation : 


20.5  c.c.  of  diluted  urine  contains  0.1  gm.  grape  sugar. 
1. 


a       a  u  u  u  0.  lu 


20.5 
0.1  X  10 

1.  c.c.  of  undiluted  urine  contains gm.  grape  sugar. 

20.5 
0.1  X  10  X  100 

100  c.c.  of  undiluted  urine  contains =  4.88  gm.  grape  sugar. 

20.5 

Application:  20  c.c.  of  Fehling's  solution  are  diluted  with  80  c.c. 
of  water  and  heated  to  boiling  in  a  glass  cucurbit  having  a  capacity 
of  about  200  c.c.  The  urine  is  now  added  from  a  burette  to  the  boil- 
ing fluid.  After  each  addition  of  urine  the  urine  is  boiled  for  a  min- 
ute. The  addition  of  urine  and  the  boiling  are  continued  until  the 
fluid,  which  becomes  turbid  with  the  precipitated  red  oxide  of  cop- 
per, ceases  to  be  distinctly  blue.  When  the  color  of  the  boiling  fluid 
can  no  longer  be  clearly  recognized,  the  cucurbit  is  removed  from 
the  fire  after  each  addition  of  urine  and  subsequent  boiling  and  held 
up  between  the  eye  and  the  window.  There  will  then  be  seen,  as 
soon  as  the  precipitate  begins  to  sink,  a  light  layer  immediately 
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below  the  surface  of  the  fluid.  As  long  as  this  ring  appears  blue  or 
bluish-green  the  reduction  is  not  completed,  that  is,  a  sufficient 
amount  of  urine  has  not  been  added ;  as  soon  as  the  ring  is  colorless 
the  reduction  is  complete;  when  the  ring  assumes  a  yellow  color  too 
much  urine  has  been  added  to  the  Fehling's  solution. 

This  method  gires,  after  some  practice,  very  distinct  results,  and 
is  in  my  opinion  superior  to  all  the  other  modifications  of  Fehling's 
titration  method. 

c.  By  Means  of  Aerometry  and  FermeniaMon. — ^The  si)ecific  gravity 
of  saccharine  urine  is  reduced  by  fermentation,  as  the  heavy  sugar  is 
taken  away  and  light  alcohol  is  formed  in  the  fluid.  Boberts  and 
others  have  determined  experimentally  to  what  percentage  of  sugar  a 
definite  decrease  in  specific  gravity  following  fermentation  corre- 
sponds. The  method  is  easily  carried  out  and  gives  approximately 
accurate  results  if  (1)  the  specific  gravity  is  obtained  both  times  with 
the  same  temperature,  (2)  the  aerometers  are  very  exact,  and  (3)  the 
yeast  is  absolutely  pure. 

Application:  After  the  8i)ecific  gravity  has  been  ascertained,  the 
yeast  is  added  and  the  mixture  is  set  aside  in  a  temperature  of  from  25'' 
to  30^  C.  (IT  to  86^  F.).  The  fermentation  should  be  carried  on 
until  the  urine  gives  no  sugar  reaction,  and  then  the  si)ecific  gravity 
is  again  taken.  The  difference  of  8X)ecific  gravity  multiplied  by  430 
gives  the  percentage  of  sugar  in  the  urine. 

Example :  Specific  gravity  before  fermentation 1 .  040 

after  «  1.018 


DifTerence 0.028 

Percentage  of  sugar 0.022  X  480  =  9.46 

n.  Acetone. 

To  100  c.c.  of  urine  are  added  five  drops  of  hydrochloric  acid,  and 
the  mixture  is  then  distilled.  A  few  cubic  centimetres  of  the  distillate 
are  now  treated  with  three  drops  of  caustic  potash  and  a  few  drops 
of  compound  solution  of  iodine.  If  acetone  is  present  a  light  yellow 
precipitate  of  iodoform,  having  the  characteristic  odor  of  this  sub- 
stance, is  thrown  down. 

In  a  quantitative  analysis  we  have  to  determine  not  only  the 
amount  of  already  existent  acetone  but  also  of  that  formed  by  the 
splitting  up  of  diacetic  acid.  One  drop  of  glacial  acetic  acid  is  added 
to  100  c.c.  of  urine  and  distilled,  the  receiver  and  tube  being  kept 
very  cool,  until  three-quarters  of  the  entire  amount  has  passed  over. 
This  distillate  is  treated  with  five  drops  of  dilute  (25  per  cent.)  sul- 
phuric aciid,  and  after  a  few  crystals  of  urea  are  added  is  again  dis- 
Vol.  II.— 12 
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tilled,  the  receiver  and  tube  being  cooled  as  before.  To  the  second 
distillate  canstic  potash  is  first  added  and  then  compound  solution  of 
iodine  in  excess.  A  precipitate  of  iodoform  is  thrown  down  which 
is  collected,  at  the  end  of  six  hours,  on  a  weighed  filter  and  washed 
with  distilled  water.  After  the  filter  and  precipitate  have  been  al- 
lowed to  dry  in  the  air  they  are  placed  in  an  exsiccator  with  sulphuric 
acid,  and  weighed  at  the  end  of  one  and  one-half  to  two  hours.  One 
gram  of  iodoform  represents  0.147  gm.  acetone.  By  reason  of  the 
volatility  of  iodoform  the  loss  of  a  small  amount  (one  or  two  per 
cent.)  cannot  be  avoided.  This  small  error  may  be  ignored,  but  there 
is  another  source  of  error  that  is  of  more  importance ;  for  when  the 
patient  has  been  taking  large  doses  of  alcohol  a  certain  amount  will 
always  pass  off  in  the  urine  and  will  give  the  same  reaction  as 
acetone  in  the  distillate. 

m.  AcETO-AcETic  Acid. 

Urine  which  contains  aceto-acetic  acid  becomes  of  a  Burgundy- 
red  color  upon  the  addition  of  a  few  drops  of  a  solution  of  ferric 
chloride.  The  first  few  drops  of  ferric  chloride  throw  down  a  dirty 
grayish-yellow  precipitate  of  phosphate  of  iron  in  many  specimens 
of  urine,  but  this  is  again  dissolved  by  the  addition  of  more  of  the 
reagent.  The  reaction  is  much  more  beautiful  and  distinct  if  a  solu- 
tion of  neutral  acetate  of  lead  (10  drops  of  the  concentrated  solution 
to  every  10  c.c.  of  urine)  be  first  added.  The  white  precipitate  thus 
formed  is  filtered  out  and  the  test  then  applied  to  the  filtrate. 

It  should  be  remembered  that  the  same  color  reaction  is  obtained 
in  the  urine  after  the  administration  of  salicylic  acid,  antipyrin,  salol, 
phenocol,  salipyrin,  and  many  other  drugs. 

IV.  Beta-Oxybutyric  Acm. 

A  formal  test  for  oxybutyric  acid  need  be  made  only  when  certain 
provisional  tests  have  furnished  a  presumption  of  the  presence  of 
this  substance.     The  presence  of  the  acid  is  rendered  probable : 

1.  When  Fehling's  titrate  method  gives  evidence  of  the  presence 
of  considerably  larger  amounts  of  sugar  than  does  the  polarization 
test.  Grape  sugar  rotates  the  plane  of  polarization  to  the  right,  oxy- 
butyric acid  to  the  left;  when,  therefore,  oxybutyric  acid  is  present 
in  considerable  proportions,  a  part  of  the  dextrorotatory  power  of  the 
grape  sugar  is  nullified,  or  it  may  even  be  that  there  is  so  much 
oxybutyric  acid  that  the  plane  of  polarization  is  actually  rotated 
to  the  left. 
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2.  When  the  urine,  after  complete  fermentation  with  yeast,  is 
found  to  be  levorotatory. 

3.  When  the  urine,  after  precipitation  with  basic  acetate  of  lead 
and  ammonia,  is  levorotatory.  By  means  of  these  reagents  the  sugar 
is  practically  entirely  removed,  but  the  oxybutyrate  of  lead  remains 
in  solution  and  passes  through  with  the  filtrate. 

The  application  of  these  methods,  when  it  gives  a  |X)sitive  result, 
renders  the  presence  of  oxybutyric  acid  very  probable.  But  we  must 
be  sure  that  the  patient  has  not  taken  large  amounts  of  benzosol,  for 
this  substance  also  rotates  the  plane  of  polarization  to  the  left.  The 
presence  of  levulose  (after  the  consumption  of  a  large  amount  of  finiit 
sugar)  does  not  invalidate  this  presumption,  if  the  fermentation  or 
lead-and-ammonia  tests  have  been  employed. 

In  order  to  determine  with  absolute  certainty  the  presence  of  oxy- 
butyric acid  and  to  estimate  its  quantity  we  must  resort  to  the  method 
of  Minkowski  (as  described  in  the  paper  of  H.  Wolpe  in  the  Archiv 
fur  experimetiteUe  Pathologie  und  Pharmakohgie,  Bd.  XXI.,  S.  140, 
1886)  or  to  that  of  KiiLz  {Zeitschri/t far  Biologic,  Bd.  XXTQ.,  S.  321, 
1887). 

Bibliography. 

1.  Larger  Works  on  Diabetes. 

Bernard,  Claude :  Yorlesungen  Qber  Diabetes.     Berlin,  1878. 

Boucbardat:  De  la  Oljcosurie  ou  Diab^te  Sucre.    Paris,  1875. 

Cantani,  A.  :  Diabetes  Mellitus.     German  Translation  by  S.  Habn.    Berlin,  1880. 

Charcot,  J.  M.  :  Maladies  des  Vieillards.     Paris,  1874. 

Dickinson,  W.  flowsbip  :  Diseases  of  the  Kidneys ;  I.  Diabetes.     Jjondon,  1875. 

Ebstein  :  Die  Zuckerhamruhr,  ihre  Theorie  und  Praxis.     Wiesbaden,  1887. 

Frericha :  Ueber  den  Diabetes.     Berlin,  1884. 

KQlz,  E.  :  Beitrilge  zur  Pathologie  und  Therapie  des  Diabetes  mellitus.  Mar- 
burg, 1874-75. 

Harley,  O. :  Diabetes.     London,  1866. 

Lecorche :  Traits  du  Diab^te.     Paris,  1877. 

Pavy  :  On  Diabetes.     London,  1869. 

Schnee :  Die  Zuckerhamruhr.     Stuttgart,  1888. 

Seegen:  Der  Diabetes  mellitus.     Berlin,  Isted.,  1870:  8ded..  1803. 

Senator :  Article  on  Diabetes  Mellitus  in  Ziemssen's  Cyclopaedia  of  the  Practice 
of  Medicine,  vol.  xvi.     New  Ycrk.  1877. 

2.  Formation  of  Glycogen  from  Carbohydrates. 

Bernard,  Claude :  See  in  Section  1. 

Edlz :  Beitrftge  zur  Kenntnis  des  Glycogens.     Marburg.  1800. 

Voit,  C.  :  Ueber  Glycogenbildung  nach  Aufnahme  verschiedener  Zuckerarten. 
Zeitschrift  for  Biologic,  Bd.  xzviii.,  1892. 

Cremer,  M.  :  Ueber  das  Verhalten  einiger  Zuckerarten  ira  Thierischen  Organis- 
mus.    Zeitschrif t  far  Biologic,  1898. 


180  VON  NOOBDEN— DIABETES  MELLITU8. 

3.  Formation  of  Glycogen  from  ASmmin, 

y.  Mering:  Zeitschrift  far  klinische  Medicin,  Bd.  xiy.,  S.  405,  and  Bd.  xtI., 
8.  481;  Pflager's  Archiv.  Bd.  xiv.,  8.  281,  1876. 
Ktllz :  Log.  dt.,  Section  2. 

8eegeii :  Die  Zuckerbildung  im  TierkOrper.    Berlin,  1890. 
Prausnitz:  Zeitschrift  fQr  Biologie,  Bd.  zxiz.,  1893. 
Minkowski :  Untersuchungea  Uber  den  Diabetes  mellitus.     Leipzig,  1898. 

4.  Alimentary  Qlycoeuria, 

Worm-Mailer:  PflOger's  Archiv,  Bd.  xxxiv.,  8.  677,  1884. 

Moritz:  Archiv  far  klinische  Medicin,  Bd.  xlvi.,  8.  217,  1890. 

Eraus  and  Ludwig  :  Wiener  klinische  Wochenschrift,  Nos.  46  and  48,  1891. 

Yoit,  C.  :  Zeitschrift  far  Biologic,  Bd.  xxviii.,  8.  245,  1892. 

Hofmeister :  Archiv  far  Pharmakologie  und  Patliologie,  Bd.  xxv.,  8.  240,  1889. 

6.  Puerperal  Laetoiuria. 
Hofmeister:  Zeitschrift  fOr  phjsiologische  Chemie,  Bd.  i.  and  ii.,  1877. 
Kaltenbach :  IHd. 

Joliannowsky :  Archiv  fOr  Gjnftkologie,  Bd.  xii.,  8.  448,  1877. 
Ney :  Archiv  far  Gynttkologie,  Bd.  xxv.,  8.  289,  1889. 

Zalzer :  Article  in  v.  Noorden*s  Beitrftge  zur  Physiologie  und  Pathologie  des 
8toif wechsels.  Heft  II.     Berlin,  1894. 

6.  Hepatogenous  Olyeoeuria  {Clinical), 
Ollivier :  Gazette  Hebdomadaire,  1875. 

Fischer,  A.  :  Yolkmann's  8ammlung  klinischer  Yortrftge,  No.  xxvii. 
V.  Frerichs :  Ueber  den  Diabetes,  8.  46  fl.     Berlin,  1884. 
8chatz,  Loeb :  Prager  medicinische  Wochenschrift,  No.  60,  1898. 
Gans,  Finkler :  Transactions  of  the  Congress  far  innere  Medicin,  x.,  75,  1891. 

7.  Phloridxin  Diabetee, 
V.  Mering :  Transactions  of  the  Congress  far  innere  Medicin,  1886 ;  Zeitschrift 
far  klinische  Medicin,  xiv.  andxvi.,  1889. 

Moritz  und  Prausnitz :  Zeitschrift  far  Biologie,  xxvii.,  1891. 

Kalzund  Wright:  iWd.,  xxvi.,  1890. 

Cremer  und  Bitter :  Ibid.,  xxviii.,  1892. 

Minkowski:  Berliner  klinische  Wochenschrift,  1892,  p.  92. 

8.  Escperimental  Pancreatic  Diabetes, 
V.  Mering  und  Minkowski :   Archiv   far  experimentale  Pharmakologie  und 
Pathologie,  xxvi.,  870,  1890. 

De  Dominicis :  Manchener  medicinische  Wochenschrift,  Nos.  41  and  42,  1891. 

The  following  are  the  best  works  to  consult  in  relation  to  the  present  position  of 
the  question,  and  its  very  extensive  literature : 

Minkowski,  O.  :  Untersuchungen  aber  den  Diabetes  mellitus  nach  Extirpation 
des  Pankreas.  Archiv  far  experimentale  Pharmakologie  und  Pathologie.  xxxi., 
1898. 

Lupine :  Beziehungen  des  Diabetes  zu  Pankreaserkrankungen.  Wiener  medi- 
zinische  Presse.  Nos.  27-32,  1892. 

8andmeyer:  Zeitschrift  far  Biologie,  xxix..  1892;  xxxi.,  1894. 

Thiroloix :   Le  diab^te  pancrdatique.     Paris,  1892. 


BIBLIOGRAPHY.  181 

9.  The  following  works  contain  a  satisfactory  exposition  of  the  theories : 
Bock,  C,  and  Hoffman.  F.  A.  :  Ezperimental-Studien  Uber  Diabetes.     Berlin, 

1874. 

Seegen.  I.  :  Die  Zuckerbildung  im  ThierkOrper.     Berlin,  1800. 

Diabetes  Mellitus.     Berlin.  1893. 

Bunge ;  Physiologische  und  patbologische  Chemie.     Leipzig,  1889.    Cap.  XTiii. 
and  zzi. 

Minkowski :  See  above  (8) . 

10.  Schmitz :   Prognose  und  Therapie  der  Zuckerkrankbeit.    Bonn,  1892. 

11.  Hoffmann,  F.  A.  :  Ueber  Diabetes  mellitus.    Transactions  of  the  Congress 
far  innere  Medicin.  1886. 

12.    Panereatie  Diabetes  in  Man. 
See  all  the  works  referred  to  above  (1 ) .     Articles  on  this  subject  are  constantly 
appearing  in  the  medical  journals.     The  following  may  be  specially  mentioned  : 
Seitz:  Zeitschrift  far  kiln ische  Medicin,  zx.,  1892. 
Hoppe-Seyler :  Deutsches  Archiv  far  klinische  Medicin,  1898. 
Thiroloix  :  See  above  (8) . 

Lichtheim  :  Berliner  klinische  Wochenschrift,  No.  8.  1894. 
Fleiner:  Ibid.,  No.  1.  1894. 

Holzmann  :  MQnchener  medicinische  Wochenschrift,  No.  20,  1894. 
Hansemann  :  Zeitschrift  fQr  klinische  Medicin,  1894. 

18.  Binz :  Deutsche  medicinische  Wochenschrift,  No.  44,  1849. 

14.  Bdatian  cf  Qlyeosuria  to  the  Kind  of  Carbohydrate  Ingested. 

Ealz,  E.  :  Beitrftge,  etc.     Marburg,  1874  and  1875. 

Leo :  Transactions  of  the  Congress  fUr  innere  Medicin  for  1892. 

Yoit,  F.  :  Zeitschrift  far  Biologic,  zxviii.,  358.  1891,  and  xziz.,  147,  1892. 

Bourquelot  et  Troisier :  Comptes  Rendus  de  la  8oci6t6  de  Biologic,  1889,  p.  142. 

▼.  Noorden  :  Lehrbuch  der  Pathologic  des  Stoffwechsels,  1893,  p.  395. 

Minkowski :  Transactions  of  the  Congress  far  innere  Medicin  for  1892. 

Solis-Cohen,  8.,  and  Saundby :  International  Clinics  (8),  iv.,  1894. 

15.  Fht  in  Diabetes. 
Cantani :  See  above  (1) . 
Ebstein :    See  above  (1) . 

V.  Mering :  Transactions  of  the  Congress  far  innere  Medicin,  1886. 
Hirschfeld.  F.  :  Zeitschrift  far  klinische  Medicin,  xix..  826.  1891. 
Weintraud :  Stoffwechsel  im  Diabetes  mellitus.     Cassel,  1898. 

16.  Muecular  Eierciee  in  Diabetes. 
Kalz:  See  above  (1). 

Zimmer :  Die  Muskeln  eine  Quelle,  die  Muskelarbeit  ein  Heilmittel  des  Diabetes- 
Carlsbad.  1890. 

V.  Mering :  Transactions  of  the  Congress  far  innere  Medicin  for  1886. 
Fhikler:  Ibid. 

17.  Absorption  cf  Nutrient  Material  in  Diabetes. 
Hirschfeld  :  Zeitschrift  far  klinische  Medicin,  xix.,  826.  1891. 
Weintraud  :  Stoffwechsel  im  Diabetes  mellitus.  Cassel,  1892. 
Leo :  Transactions  of  the  Congress  far  innere  Medicin  for  1892. 


182  VON  NOORDEN— DIABBTES  MELLITtTS. 

V.  Noorden  :  Lehrbuch  der  Pathologic  des  Stoif wechaels.  Berlin,  1883.  (Cod- 
tains  a  bibliography  of  the  important  works.) 

Strauss :  Inaugural  Dissertation.     Strassburg,  1898. 

18.  Diabetet  and  Nephritis, 
Frerichs :  Ueber  den  Diabetes.     Berlin,  1884.  p.  180. 
Stocvis :  Transactions  of  the  Congress  f Ur  innere  Medicin  for  1886. 
FUrbringer :  Deutsche  medicinische  Wochenscbrift,  p.  188,  1808. 

19.  Calorie  Change. 
V.  Yoit,  C.  :  Physiologie  des  Stoffwechsels,  1881.  p.  828. 
Yoit,  F.  :  Zeitschrift  f Ur  Biologie,  xxix.,  141,  1898. 
Leo:  Zeitschrift  far  klinische  Medicin,  xlx.,  Supplement,  101,  1891. 
Weintraud  und  Laves :  Zeitschrift  ftir  physiologische  Chemie,  xix..  1894. 

20.  Proteid  MetaboHem, 
Lusk:  Zeitschrift  far  Biologie,  vii.,  459,  1890. 
Voit,  F.  :  iWd.,  xxix..  414. 1892. 
Hirschfeld:  Erankenemfthrung.    Berlin,  1892. 
Weintraud :  See  above  (17) . 

21.  Amount  of  Urine  Excreted, 
EQlz :  See  above  (1) . 

Quincke :  Zur  Pathologie  der  Hamsecretion.  Transactions  of  the  Congress  fQr 
innere  Medicin  for  1898. 

Cless,  E.  :  Inaugural  Dissertation.     Tubingen,  1887. 

22.  Ammonia. 

Hallervorden :  Archiv  fOr  experimentale  Pathologie  und  Pharmakologie.  xii., 
287.  1880. 

Stadclmann,  Ibid.,  xvii..  419,  1883. 

Wolpe:  Ibid.,  xxxi.,  159,  1886. 

y.   Noorden:  Loc.  cit.  (see  above,  17),  p.  413. 

Schmiedeberg :  Archiv  fUr  experimeutale  Pathologie  und  Pharmakologie,  viii.. 
1877. 

Minkowski:  Ibid.,  viii.,  419,  1888. 

23.  Startz :  Inaugural  Dissertation.  Freiburg.  1891.  (Here  will  be  found  the 
previous  literature  on  this  subject.) 

24.  Albumin. 

Bouchard  :  Gazette  M6dicale  de  Paris,  p.  475,  1892. 

Schmitz :  Berliner  kliniscbe  Wochenschrift.  No.  15,  1891. 

Sallis :  L'Albuminurie  dans  le  Diab^te.  Paris.  1893.  (This  work  contains  an 
extensive  bibliography.) 

Bussi^re :  Th^se  dc  Paris,  1893. 

AlbertoDi:  Archiv  fUr  Pathologie  und  Pharmakologie,  xviii..  236.  1884,  and 
xxiii.,  393.  1887. 

Trambusti  und  Nesti :  Ziegler's  Beitrftge  zur  pathologischen  Anatomic,  xiv., 
337,  1893. 

25.   Acetone,  Aceto-acetic  Acid,  Oxybutyric  Acid. 

The  following  are  the  most  important  original  articles  on  this  subject :' 
Frerichs :  See  above  (18) . 


BIBUOGRAFHT.  183 

y.  Jaksch  :  AcetODurie  und  Diaceturie.     Berlin.  1885. 

v.  Engel:  Zeitschrift  fQr  kliDische  Medicin,  xx.,  522,  1892. 

Wrigbt :  Maly*s  Jahresbericht  der  Tbierchemie,  xxi..  405.  1892. 

Manzerund  Strasser :  Archiv  farexperimeDtalePathologie  und  Pharmakologie, 
xxxii..  372.  18»4. 

Hirschfeld :  Deutsche  medidnische  Wochenscbrift.  No.  88,  1898. 

Stadelmann  :  Archiv  fQr  experimentale  Pathologie  und  Pharmakologie,  xyii., 
419.  1888. 

Minkowski:  Ibid.,  xyiii.,  85,  1884. 

Wolpe:  Ibid.,  xxi.,  159,  1886. 

Kalz:  Zeitschrift  fQr  Biologie,  xx.,  156,  1884. 

Elemperer :  Berliner  klinische  Wochenscbrift,  No.  40,  1889. 

Binz :  Transactions  of  the  Congress  for  innere  Medicin  for  1886. 

25a.  Pneumaturia, 
Bibliographies  and  reports  of  cases  will  be  found  in  the  following  articles : 
Mailer,  F. :  Berliner  klinische  Wochenscbrift,  No.  41,  1889. 
Senator :  Internationale  Beitrftge zur  wissenschaftlichen  Medicin,  vol.  iii., p.  319, 
1892. 

Roberts,  W.  :  The  Lancet,  Feb.  25,  1898. 

Heyse:  Zeitschrift  far  klinische  Medicin,  xxiv.,  180,  1894. 

26.   The  Saliva. 
Mosler:  Archiv  far  Heilkunde,  v.,  228,  1864. 
Sticker :  Bedeutung  des  Mundspeichels.     Berlin,  1889. 
Jawein :  Wiener  medizinische  Presse,  Nos.  15  and  16,  1892. 

27.  The  Gaarie  Juice. 
Honigmann :  Deutsche  medidnische  Wochenscbrift,  No.  48,  1890. 
Rosenstein  :  Berliner  klinische  Wochenschrift,  No.  13,  1890. 
Gans :  Transactions  of  the  Congress  far  innere  Medicin  for  1890. 

,    28.   ComjiUcatumB. 
Naunyn :  Difttetische  Behandlung  des  Diabetes.    Leipzig,  1889. 
Leo:  Zeitschrift  far  Hygiene,  vii.,  1890. 

29.  Pancreatic  Affections. 
See  above,  sections  8  and  12,  and  also  the  following : 
Le  Nobel :  Archiv  far  klinische  Median,  xliii.,  285,  1888. 
Van  Ackeren  :  Beriiner  klinische  Wochenschrift,  p.  298,  1889. 
Hirschfeld:  Zeitschrift  far  klinische  Medicin,  xix.,  826,  1891. 
Abelmann  :  Inaugural  Dissertation.     Dorpat,  1890. 

30.   QaU-Stmee. 
Bouchard  :  Maladies  par  Ralentissement  de  la  Nutrition.     Paris,  1890. 
Naunyn :  Klinik  der  Cholelithiasis,  p.  158.     Leipzig,  1892. 

81.   Tvberculone. 
Seegen :  Der  Diabetes  Mellitus.     3d  Edition,  p.  171.    Beriin,  1893. 
Bertail :  Etude  sur  la  Phthisic  diab^tique.     Paris,  1872. 
Leyden:  Zeitschrift  far  klinische  Medicin,  iv.,  1881. 
Riegel:  Centralblatt  far  klinische  Medicin,  No.  13,  1883. 
Fink :  Manchener  medidnische  Wochenschrift,  No.  37,  1887. 


184  VON  NOORDEN — DIABETES  MELLITU8. 

82.  Arterioaderons. 

Perraro:  Archivio  Italiano  di  Biologia,  iv.,  1888. 
Laacbe :  Deutsche  mediciniacbe  WocbeDSchrift,  1894. 

88.  J7ie  Heart. 

Israel,  O.  :  Yirchow's  Archiv,  Ixxxvi.,  299, 1881.  Tracsactions  of  the  Congress 
far  innere  Medicin  for  1892. 

Mayer,  I.  :  Zeitschrift  fur  klinische  Medicin,  xiv. ,  1888.  Berliner  klinische 
Wochenschrift,  p.  456,  1890. 

Saundby  :  British  Medical  Journal,  Aug.  28,  1890. 

84.   The  Kidneys. 

Armanni  e  Cantani :  See  above  (1) .  under  Cantani. 
Ebstein :  Arcbiv  fQr  klinische  Medicin,  xxviii.  and  xxx.,  1881. 
Perraro :  See  above  (82) . 

Ehrlich:  Zeitschrift  ftlr  klinische  Medicin,  iv.,  1888. 
Fichtner:  Virchow's  Arcbiv,  cxiv.,  1889. 

Beneke :  Zalzer*s  Handbuch  der  Erankheiten  der  Ham-  und  Sexual-Organe. 
Leipzig,  1898. 

85.   TIieEyes. 

Enies:  Beziehungen  des  Seborgans  zu  den  Erkrankungen  des  EOrpers. 
Wiesbaden,  1898. 

Leber  -.  Archi v  fQr  Ophthalmologic,  xxi.   and  xxii. ,  1885. 

Forster :  Beziehungen  der  Allgemein -Leiden  zu  den  ^rankheiten  des  Seborgans. 
Leipzig,  1877. 

Mauthner:  Augenmuskellahmungen.    Wiesbaden,  1889. 

Oalezowski :  Le  Diab^te  en  Pathologic  oculaire.  Journal  de  Th§rapeutique, 
pp.  210  and  241,  1888. 

Hirschberg :  Deutsche  medicinische  Wochenschrift,  51  and  52,  1890,  and  13, 
1891. 

86.  Psyehic  Disturbances. 

Mar6chal :  Hecherches  sur  les  Accidents  diabetiques.    Paris,  1864. 

Legrand  du  SauUe :  Gazette  des  Hdpitaux,   Nos.  18,  21,  and  23.  1884. 

De  los  Santos :  ThSse  de  Paris,  1878. 

Fassy  :  Tb^se  de  Bordeaux,  1887. 

Ballet :  Revue  de  Medecine,  1882. 

Finder :  Inaugural  Dissertation.     Berlin,  1891. 

Seegen :  Der  Diabetes  mellitus.     Berlin,  8d  edition,  1893. 

87.  Diabetic  Coma. 

Euasmaul :  Archiv  fQr  klinische  Medicin,  xiv.,  1,  1874. 
Frerichs:  Zeitschrift  fQr  klinische  Medicin,  vi.,  1888. 
See  also  the  literature  given  under  25. 

88.  Brain  and  Spinal  Cord. 
All  treatises  on  diseases  of  the  brain  and  spinal  cord  devote  more  or  less  space 
to  a  consideration  of  the  relations  of  these  diseases  to  diabetes. 
Lepine  :  Revue  de  M6decine.  January,  1886. 
Redlich  :  Wiener  medizinische  Wochenschrift,  Nos.  87-40,  1892. 


BIBUOOfiAPHT.  185 

39.  Peripheral  Nerves, 

Marechal :  See  above  (86). 

Dickinson  :  British  Medical  Jouraal,  Feb.  16,  1870. 

Auerbach :  Deutscbes  Arcbiv  fQr  kliniscbe  Medicin,  xU. ,  1887. 

Althaus :  Ueber  Sclerose  des  RUckenmarks.     Leipsic,  1884. 

Leyden :  Die  £ntzQndung  der  peripheren  Nerven,  p.  85.    Berlin,  1888. 

V.  Ziemssen :  Mflncbener  ftrztlicbes  Intelligenzblatt,  No.  44,  1885. 

▼.  Hoesslin :  MQncbener  medicinische  Wochenschrift,  No.  40,  1886. 

Aucbe :  Archives  de  M6decine  experimentale,  1890. 

Bnins :  Berliner  kliniscbe  Wochenschrift,  No.  28,  1890. 

Althaus :  Lancet,  March  1,  1890. 

Gnibe :  Neurologisches  Centralblatt,  p.  770,  1898.  (This  work  contains  an  ex- 
tensive bibliography  of  the  condition  of  the  tendon  reflexes  in  diabetes. )  L6corch$ : 
Troubles  nerveux  dans  le  diabdte  chez  les  femmes.  Archives  de  Neurologie,  x.,  859, 
and  zi.,  50,  1886. 

40.   Treatment  with  Pancreas  PreparaHoM. 

Ftirbringer :  Deutsche  medicinische  Wochenschrift,  1894.  (In  this  article  the 
entire  literature  of  the  subject  has  been  collected  and  critically  reviewed.) 

41.  Naunyn  :  Volkmann's  kliniscbe  Vortrflge,  Nos.  849  and  850. 
Weintraud  :  See  above  (15). 

42.  V.  Noorden  und  Dapper :  Berliner  kliniscbe  Wochenschrift,  No.  24,  1894. 

43.  V.  Noorden :  Beriiner  kliniscbe  Wochenschrift,  No.  23,  1891. 
Miura,  E.  :  Zeitschrift  ftlr  kliniscbe  Medicin,  xx.,  1892. 

44.  Becker :  Deutsche  medicinische  Wochenschrift,  No.  16,  1894. 


RHEUMATISM. 

T.  J.  MACLAGAN, 

LONDON. 


RHEUMATISM. 


The  term  rheumatism  was  first  employed  to  describe  morbid  con- 
ditions characterized  by  mucous  defluxions,  conditions  to  which  we 
now  apply  the  term  catarrh.  The  disease  which  we  now  call  rheu- 
matism was  originally  confounded  with  gout,  and  the  two  were  de- 
scribed together  imder  the  common  name  of  arthritis.  Sydenham 
was  the  first  to  distinguish  between  the  two  maladies  and  to  give  any- 
thing like  an  accurate  description  of  rheumatism  properly  so-called. 

Varieties  and  Symptoms. 

The  disease  is  generally  described  as  occurring  in  three  forms, 
the  acute,  the  subacute,  and  the  chronic.  For  clinical  purposes  this 
is  as  convenient  a  classification  as  can  be  given. 

Acute  Bheumatism. 

Acute  rheumatism,  or  rheumatic  fever,  commences  with  a  feeling 
of  cold,  occasionally  with  a  distinct  rigor,  succeeded  by  a  sense  of 
weakness  and  general  malaise.  These  symptoms  are  accompanied  by 
aching  x>ains  in  different  parts  of  the  body,  especially  in  the  limbs. 
These  quickly  increase  in  severity  and  are  seated  chiefly  in  the  large 
joints,  which  soon  become  swollen  and  very  tender.  The  temperature 
rises  at  the  same  time,  and  the  skin  is  covered  with  a  free  perspira- 
tion which  has  a  sour  and  disagreeable  odor.  Acute  pain  in  the 
affected  joints  is  the  dominating  feature  of  acute  rheumatism ;  and 
the  inflammation  of  the  joints  which  causes  this  suffering  is  the  most 
prominent  and  characteristic  lesion  of  the  fully  developed  disease. 
As  a  rule  it  is  confined  to  the  large  joints — the  knee,  ankle,  wrist, 
elbow,  shoulder,  and  hip  joints  being  attacked  with  a  frequency 
which  corresponds  very  much  to  the  order  in  which  they  have  been 
enumerated.  Of  the  small  joints  the  knuckles  are  most  apt  to  suffer. 
In  striking  contrast  with  what  is  observed  in  gout,  the  joints  of  the 
foot,  other  than  the  ankle,  are  rarely  affected. 

The  local  symptoms  of  this  lesion  are  pain,  swelling,  and  great 
tenderness  of  the  inflamed  joints.     Occasionally  there  is  redness  of 
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the  surface,  but  such  redness  is  less  marked  and  less  common  than  it 
is  in  gout. 

The  inflammation  shows  a  decided  tendency  to  shift  from  joint  to 
joint.  This  alternation  of  pain  and  freedom  from  pain  may  be  ex- 
perienced by  most  of  the  large  joints  of  the  body  more  than  once 
during  an  attack  of  acute  rheumatism.  The  invasion  of  fresh  joints 
is  not  always  accompanied  by  diminution  of  the  inflammation  of  those 
already  affected ;  though  occasionally  there  is  noted  what  seems  to 
be,  and  is  by  many,  regarded  as  a  true  metastasis— a  sudden  passage 
of  the  inflammation  from  one  joint  to  another. 

Febrile  symptoms  are  marked.  The  pulse  and  respirations  are 
increased  in  frequency.  The  temperature  varies  from  101°  to  104° 
Fahr.,  but  has  no  distinctive  range;  the  general  course  of  the  fever 
being  irregular  rather  than  continued.  While  the  ailment  continues 
there  is  no  time  at  which  the  patient  is  free  from  fever  or  pain,  but 
there  may  be  many  ups  and  downs  in  the  course  of  both  before  the 
ailment  comes  finally  to  an  end. 

The  skin  is  very  active  in  acute  rheumatism :  the  surface  is  usu- 
ally bathed  in  a  profuse  perspiration  which  is  a  source  of  much  dis- 
comfort. It  has  a  sour,  disagreeable  odor  and  an  acid  reaction.  The 
naturally  alkaline  saliva  may  also  be  acid.  The  urine  is  hyperacid, 
scanty,  high-colored,  and  on  standing  throws  down  a  copious  deposit 
of  urates.  Its  specific  gravity  is  high,  and  it  contains  an  increased 
quantity  of  urea.  The  bowels  are  constipated;  the  tongue  is  coated 
with  a  thick  white  fur;  the  appetite  is  gone,  and  there  is  considerable 
thirst.  The  patient's  condition  in  a  severe  case  is  pitiable  in  the 
extreme.  He  lies  on  his  back  unable  to  move,  the  least  effort  to  do 
so  causing  intense  pain.  The  perspiration  trickles  down  his  face, 
but  he  cannot  raise  his  hand  to  wipe  it  away.  Even  the  weight  of 
the  bedclothes  cannot  be  borne.  He  dreads  the  approach  of  his 
friends,  screams  with  agony  at  the  least  touch,  and  sometimes  even 
without  such  a  cause.  His  expression  is  that  of  intense  suffering  and 
abject  helplessness.  He  gets  no  rest.  His  one  desire  is  to  have 
some  relief  from  pain. 

The  disease  varies  in  duration.  When  uninfluenced  by  treat- 
ment the  acute  symptoms  generally  last  for  two  or  three  weeks.  But 
the  fully  developed  disease,  as  here  described,  is  never  seen  nowa- 
days, so  efficacious  is  treatment  in  arresting  its  course;  and  those 
who  have  entered  the  profession  since  1876  can  have  no  adequate 
idea  of  the  acute  and  prolonged  suffering  which  characterized  an 
attack  of  acute  rheumatism  left  to  run  its  natural  course. 

During  its  course  there  is  a  marked  tendency  to  inflammation  of 
the  structures  of  the  heart.     This  constitutes  the  chief  danger  and 
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anxiety  of  the  illness,  for  the  heart  when  once  affected  is  apt  to  be 
permanently  damaged;  while  in  not  a  few  cases  the  cardiac  inflam- 
mation proves  directly  fatal  in  its  acnte  stage.  The  great  majority  of 
cases  of  acnte  rheumatism  do  recover.  The  prognosis,  therefore,  is 
favorable. 

In  some  cases,  fortunately  in  few,  the  temperature  runs  up  to  lOG"", 
108°,  or  even  110°.  With  this  high  temperature  there  are  associated 
alarming  nervous  symptoms.  This  constitutes  that  form  of  the  dis- 
ease to  which,  from  its  fatality,  the  term  "  malignant"  has  been  ap- 
plied. It  is  now  generally  described  under  the  name  of  rheumatic 
hyperpyrexia.     To  its  consideration  we  shall  by  and  by  return. 

Subacute  Rheumatism. 

This  is  a  milder  form  of  the  same  disease,  and  presents  the  same 
symptoms  and  features  in  a  minor  degree.  It  comes  on  more  gradu- 
ally* generally  like  an  ordinary  cold,  and  usually  without  any  initial 
rigor.  Fewer  joints  are  affected  at  one  time;  the  inflammation 
of  the  individual  joints  is  less  severe,  the  pain  is  less  exquisite,  and 
the  swelling  less  marked — though  both  are  distinct  enough.  The 
joint  affection  shows  the  same  tendency  to  shift  and  vary  its  seat; 
but  the  patient  is  less  helpless,  and  his  general  condition  not  so 
acutely  distressing.  There  is  the  same  acid  perspiration,  but  not  so 
much  of  it.  The  heart  is  apt  to  suffer  in  this  as  in  the  acute  form, 
but  not  quite  so  frequently.  When  it  is  affected  the  inflammatory 
action  partakes  of  the  generally  milder  character  of  the  ailment  and 
is  more  rarely  a  source  of  immediate  danger.  The  remote  conse- 
quences are  apt  to  be  the  same  in  both.  The  temperature  ranges 
from  99°  to  101°.  Well-marked  cases  of  subacute  rheumatism  run 
by  insensible  gradations  into  mild  cases  of  the  acute  form  of  the  dis- 
ease.    The  treatment  of  both  is  the  same. 

Chbonic  Bheumatism. 

This  name  is  loosely  applied  to  many  ailments  not  really  of  rheu- 
matic origin.  Almost  any  obscure  and  obstinate  pain  which  is  not 
traceable  to  some  other  agency  is  apt  to  be  attributed  to  chronic  rheu- 
matism. Under  this  head  there  thus  come  to  be  ranked  many  aches 
and  ailments  which,  not  being  of  rheumatic  origin,  have  no  claim  to 
the  title.  Chronic  rheumatism  properly  so-called  is  a  milder  form 
of  the  subacute  variety  in  which  there  is  not  sufficient  local  inflam- 
mation to  lay  the  patient  up,  or  to  raise  the  temperature. 

Just  as  the  acute  runs  into  the  subacute,  so  the  subacute  runs  into 
the  chronic  by  insensible  gradations.     It  is  sometimes  the  precursor, 
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often  the  sequence,  of  an  acute  or  subacute  attack.  It  also  exists 
independently  of  them.  "  Remarquons  d'abord  qu' Ji  un  d^r^  tres- 
leger,  et  lorsqu'il  n'occupe  qu'un  petit  nombre  d'articulations  d'un 
volume  peu  considerable,  le  rhumatisme  articidaire  est  souyent  apy- 
r^tique,  h,  quelque  periode  qu'on  examine  les  malades"  (Bouillaud). 

The  malady  is  characterized  by  the  occurrence  of  pains,  obstinate 
in  nature,  and  sometimes  shifting  in  character,  affecting  the  joints, 
muscles,  and  fibrous  aponeuroses.  The  affected  parts  may  be  some- 
what tender  to  touch,  but  are  not,  as  a  rule,  distinctly  swollen.  The 
pain  is  increased  by  damp  and  cold.  It  often  disappears  in  fine  and 
returns  in  wet  weather.  Unless  the  patient  is  in  easy  circumstances 
he  may  never  be  confined  to  the  house,  and  never  consult  a  medical 
man,  but  may  go  about  his  daily  work  until  he  gets  better,  or  until 
the  onset  of  an  acute  or  subacute  attack  compels  him  to  lay  up.  It 
is  a  troublesome  ailment  which  frequently  lasts  off  and  on  for  months. 
During  its  continuance  there  is  often  laid  the  foundation  of  future 
cardiac  troubles.  The  temperature  may  now  and  then  rise  to  99^,  or 
even  a  little  higher — making  the  case  for  the  time  subacute;  but  gen- 
erally it  is  normal.     The  pulse  is  not  quickened. 

In  the  age,  in  the  personal  and  family  history  of  the  patient,  in 
the  seat  of  the  pain,  in  its  shifting  character,  and  in  the  occasional 
slight  rise  of  temperature,  we  have  the  best  means  of  distinguishing 
true  chronic  rheumatism  from  the  other  ailments,  gouty,  arthritic, 
and  neuralgic,  with  which  it  is  bo  bften  confounded.  It  is  of  the 
utmost  importance  that  such  a  distinction  should  be  made,  for  on  the 
accuracy  of  our  diagnosis  depends  our  ability  to  relieve  the  patient, 
and  mitigatS  his  sufferings. 

Diagnosis. 

The  diseases  for  which  acute  and  subacute  rheumatism  are  most 
apt  to  be  mistaken  are  acute  gout,  acute  rheumatoid  arthritis,  pyaemia, 
and  gonorrhoeal  rheumatism.  As  a  rule  the  differential  diagnosis 
presents  no  serious  difficulty. 

Acute  gout  is  a  disease  of  mature  years ;  acute  rheumatism  a  dis- 
ease of  youth.  Gout  generally  affects  only  one  joint;  rheumatism 
several.  Gout  attacks  chiefly  the  small  joints;  rheumatism  the 
large.  In  acute  gout  the  skin  over  the  affected  joint  is  red  and  glis- 
tening ;  in  acute  rheumatism,  as  a  rule,  redness  of  the  surface  is  not 
marked.  In  acute  gout  the  skin  is  dry  and  unperspiring ;  in  acute 
rheumatism  it  perspires  very  freely.  In  acute  gout  the  blood  con- 
tains uric  acid;  in  acute  rheumatism  it  does  npt.  Acute  gout  is  not 
benefited  by  salicin  and  salicylic  acid;  acute  rheumatism  is  speed- 
ily cured  by  them.    Acute  gout  is  much  less  apt  to  affect  the  heart 
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Acute  rheumatoid  arthritis  resembles  subacute  rather  than  acute 
rheumatism.  It  is  distinguished  from  it  by  the  following  x>eculiari- 
ties :  Acute  rheumatoid  arthritis  is  a  comparatively  rare  disease. 
It  occurs  chiefly  among  young  women  whose  health  has  already 
been  impaired  by  some  debilitating  cause,  generally  menstrual  or 
uterine  disturbance,  or  prolonged  lactation.  It  comes  on  more  gradu- 
ally than  rheumatism.  It  attacks  the  small  joints  as  frequently  as 
the  large.  It  shows  no  tendency  to  shift  from  joint  to  joint.  The 
skin  does  not  perspire  profusely  as  in  acute  rheumatism.  It  is  a 
more  obstinate  ailment,  and  does  not  yield  to  remedies  which  speed- 
ily cure  rheumatism.     It  does  not  tend,  like  this,  to  afifect  the  heart. 

Fycemia. — Cases  of  pyromia  sometimes  occur  in  which  the  presence 
of  joint  inflammation,  x)ossibly  also  of  endocardial  inflammation,  of 
febrile  symptoms,  and  of  free  perspiration  give  to  the  ailment  some 
resemblance  to  a  case  of  acute  rheumatism. 

The  diagnosis  is  not  difficult.  In  pyaemia  there  is  the  existence 
of  some  woimd  or  other  lesion  to  explain  its  occurrence;  the  rigors 
are  more  marked;  the  joint  inflammation  does  not  shift  about;  the 
perspiration  is  not  acid;  and  the  general  symptoms  are  of  a  more 
markedly  typhoid  type.  Should  we  fail  to  make  a  diagnosis  by  these 
means,  the  doubt  is  not  unlikely  to  be  soon  set  at  rest,  if  the  case  be 
one  of  pyaemia,  by  the  onset  of  alarming  typhoid  symptoms  and  a 
si)eedily  fatal  result. 

Gonorrhoeal  rheumatism  occurs  in  connection  with  gonorrhoea.  It 
is  not  accompanied  by  the  same  amount  of  febrile  disturbance  as  acute 
or  even  subacute  rheumatism.  It  afi'ects  fewer  joints,  has  a  special 
preference  for  the  knee,  and  does  not  show  the  same  tendency  to  shift 
about.  Acid  perspirations  do  not  occur;  and  it  does  not  tend  to 
affect  the  heart.  Eemedies  which  speedily  cure  true  acute  rheuma- 
tism have  no  influence  on  the  gonorrhoeal  form  of  the  disease. 

There  is  another  morbid  condition  to  which  the  term  rheumatism 
is  usually  applied,  but  which  is  more  properly  a  sequence  of  rheuma- 
tism than  a  distinct  form  of  the  disease ;  and  which  is  so  apt  to  be 
mistaken  for  the  subacute  and  chronic  forms  of  the  malady,  that  it 
will  be  well  to  refer  to  it  here.  When  a  man  has  suffered  from  re- 
X)eated  rheumatic  attacks,  especially  when  these  have  followed  each 
other  in  quick  succession,  there  is  apt  to  be  induced  a  state  of  chronic 
thickening  of  the  fibrous  textures  involved  in  the  disease.  The  nature 
of  the  change,  and  the  influence  exercised  by  it  on  subsequent  rheu- 
matic attacks,  will  be  considered  hereafter.  Meantime  its  existence 
is  indicated  with  the  object  of  pointing  out  that  this  condition,  though 
of  rheumatic  origin,  exists,  when  developed,  independently  of  the 
rheumatic  poison;  and  may  give  rise  to  symptoms  indistinguishable 
Vol.  n.— 13 
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from  those  caused  by  it — pain  and  stiffness  of  the  joints.  The  im- 
portance of  recognizing  its  existence  will  be  apparent  when  we  come 
to  consider  the  question  of  treatment. 

The  Duration  of  Rheumatism. 

Next  to  pain  and  the  heart  complications  one  of  the  most  notice- 
able features  of  rheumatism  is  its  prolonged  duration  when  not  influ- 
enced by  treatment.  That  the  chronic  form  should  be  thus  charac- 
terized is  no  more  than  one  would  expect  in  an  ailment  to  which  the 
term  chronic  is  applicable.  It  is  in  connection  with  the  acute  and 
subacute  forms  that  this  feature  calls  for  special  notice.  The  long 
duration  of  acute  rheumatism  has  been  remarked  by  every  one  who 
has  written  on  the  subject.  It  is  this  which  imparts,  or  used  to  im- 
part, to  the  ailment  many  of  its  horrors. 

Till  very  recently  it  was  no  uncommon  thing  for  the  disease  to 
last  for  months,  and  only  in  exceptional  cases  did  the  patient  have  less 
than  three  weeks  of  suffering.  "  In  my  last  attack  I  was  in  constant 
agony  for  six  weeks."  "Every  attack  has  laid  me  up  for  three  or 
four  months."  Such  till  within  very  recent  years  were  the  common 
experiences  of  those  subject  to  the  disease.  A  considerable  variety 
in  the  duration  of  different  cases  has  always  been  noted  as  a  leading 
feature  in  its  natural  history.  Some  are  exceptionally  long;  others 
exceptionally  short.  Hence  the  mean  duration  of  the  malady  varies 
with  the  varying  experience  of  different  observers.  But  all  agree  in 
calculating  this  by  weeks  rather  than  by  days. 

Pinel  says  that  it  lasts  from  seven  to  sixty  days. 

Scudamore  remarks  that  "  In  a  case  of  which  the  issue  is  favorable, 
the  fever  and  pains  are  brought  to  a  close  at  the  end  of  the  third 
week;  and  in  slight  attacks  at  an  earlier  period;  but  when  the  course 
of  the  disease  is  untoward,  a  period  of  two  months  scarcely  serves  to 
exhaust  its  power  in  producing  even  acute  symptoms." 

"How  long,"  says  Macleod,  "a  case  of  acute  rheumatism  of  me- 
dium severity  might  endure  if  left  to  itself,  I  am  unable  to  say ;  but, 
with  the  common  methods  of  treatment,  probably  five  or  six  weeks 
may  be  about  the  average  duration  of  rheumatic  fever." 

According  to  Chomel,  the  disease  rarely  disappears  before  the 
twentieth  day,  and  is  sometimes  prolonged  for  three  months. 

Bouillaud  stated  that  under  the  modes  of  treatment  adopted  up  to 
the  time  at  which  he  wrote  (1840)  the  mean  duration  of  acute  rheu- 
matism was  forty  to  fifty  days ;  but  that  under  the  influence  of  the 
treatment  to  which  he  had  recourse  (bleeding  coup  mir  coup)  it  was 
reduced  to  less  than  half  that  time,  i.e.,  about  three  weeks. 
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Fuller  says  that  his  own  observation  led  him  to  believe  ''that 
even  when  unattended  by  any  internal  affection,  the  disease,  under 
ordinary  methods  of  treatment,  endures  from  four  to  five  weeks." 

Garrod  puts  it  at  " from  ten  days  to  three  or  four  weeks." 

Niemeyer  gives  the  duration  of  mild  cases  as  "  one  or  two  weeks ;" 
and  of  severe  ones  as  "  many  weeks." 

Senator  says  that  '^  as  a  rule  acute  polyarthritis  runs  its  course 
in  from  three  to  six  weeks." 

Lebert  gives  the  statistics  of  108  cases  of  which — 10  lasted  from 
5  to  15  days,  58  lasted  from  16  to  35  days,  32  lasted  from  36  to  55 
days,  and  8  lasted  from  56  to  80  days. 

In  Dr.  Bristowe's  work  on  "Practice  of  Medicine,"  published  in 
1876,  the  duration  of  acute  rheumatism  is  thus  referred  to :  "  There 
is  no  definite  limit  to  the  duration  of  acute  rheumatism.  Sometimes 
the  patient  recovers  completely  in  the  course  of  a  day  or  two,  or  of  a 
week;  more  commonly  the  disease  persists  for  several  weeks;  and 
not  unfrequently  it  becomes  chronic,  or  is  continued  by  successive 
relapses  for  a  much  longer  period  than  that." 

In  the  St.  Thomas'  Hospital  reports  for  1872  Dr.  Peacock  gives 
a  statistical  account  of  the  cases  treated  in  that  hospital  during  the 
previous  year.  He  there  states  that  the  largest  proportion  of  cases 
recovered  in  the  fourth  week.  This  may  be  accepted  as  consistent 
with  general  experience. 

With  regard  to  hospital  statistics  on  this  subject,  however,  it  has 
to  be  remarked  that  the  proportion  of  acute  to  subacute  cases  is  larger 
in  private  than  in  hospital  practice.  The  explanation  of  this  is  to 
be  found  in  the  difficulty  or  even  impossibility  of  removing  a  very 
acute  case  to  hospital  during  its  very  acute  stage,  and  such  cases  are 
very  acute  from  the  commencement.  Over  and  over  again  have  I 
seen  cases  of  subacute  rheumatism  brought  into  hospital  with  a  his- 
tory of  acute  rheumatism  of  several  weeks'  duration.  The  explana- 
tion of  the  delay  in  sending  them  generally  was  that  they  were  too 
ill  to  be  moved.  And  one  can  quite  see  the  force  of  that,  for  a  man 
who  cannot  bear  the  weight  of  the  bedclothes,  who  screams  with 
agony  at  the  least  shake  of  his  bed,  or  at  the  lightest  touch  by  a 
friend,  is  one  whom  it  would  be  impossible  to  subject  to  the  move- 
ment and  disturbance  inseparable  from  conveyance  to  another  locality. 

For  this  reason  very  acute  cases  are  more  often  seen  in  private 
than  in  hospital  practice,  and  hospital  statistics  are  to  be  regarded 
as  giving  to  acute  rheumatism  a  milder  aspect  and  shorter  duration 
than  would  be  got  from  similar  statistics  taken  from  private  practice. 
For  the  same  reason  Dr.  Peacock's  statistics  probably  under-  rather 
than  over-state  the  mean  duration  of  all  cases  of  acute  rheumatism. 
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Such  are  the  statements  of  the  best  authorities.  All  agree  in  ascrib- 
ing to  acute  rheumatism  a  mean  duration  of  several  weeks.  And  this 
coincides  with  the  exi)erience  of  every  practitioner.  No  one  who  saw 
much  of  the  disease  before  the  days  of  the  salicyl  treatment,  can  fail 
to  recall,  on  the  one  hand,  cases  in  which  the  patient,  to  the  delight 
of  himself  and  attendants,  got  over  the  attack  in  one  or  two  weeks; 
and,  on  the  other  hand,  cases  which  dragged  on  their  weary  and 
painful  course  for  six  or  eight  weeks  and  even  more. 

The  duration  of  the  disease  is  determined  by  the  duration  of  pain, 
its  most  prominent  and  characteristic  feature.  Pain,  of  course,  is 
only  one  symptom,  but  it  is  that  which  is  most  characteristic,  which 
is  most  complained  of,  which  continues  so  long  as  the  rheumatic 
poison  exercises  its  action  on  the  joints,  and  without  which  rheuma- 
tism cannot  be  said  to  exist  in  the  joints.  The  temperature  may  de- 
cline, the  pulse  may  fall,  the  perspirations  may  cease ;  but  so  long 
as  pain  remains  in  any  of  the  joints,  the  patient  is  not  convalescent, 
and  may  have  a  re-accession  of  all  his  symptoms. 

Nowadays  we  have  in  the  thermometer  a  delicate  means  of  deter- 
mining the  duration  of  the  febrile  symptoms  which  are  an  essential 
characteristic  of  acute  rheumatism.  It  is  found  that  the  objective 
evidence  thus  got,  accords  very  closely  with  the  subjective  evidence 
derived  from  the  patient's  feelings  on  which  our  fathers  relied.  The 
temperature  falls  and  rises  with  the  decrease  and  increase  of  pain 
and  swellii^  in  the  joints,  but  rarely  comes  permanently  to  the  nor- 
mal standard  till  the  joint  pain  disappears.  The  cases  in  which  the 
joint  pains  persist  after  the  normal  temperature  has  been  reached, 
are  those  in  which  the  chronic  form  of  the  disease  follows  in  the 
wake  of  the  acute,  and  in  which  this  sequence  of  events  imparts  to 
the  attack  an  unusually  prolonged  duration,  if  we  calculate  this  by  the 
duration  of  the  pain  alone.  This  grafting  of  the  chronic  on  to  the 
acute  form  explains  the  long  duration  of  those  cases  in  which  acute 
rheumatism  is  said  to  have  lasted  for  several  months.  Such  cases 
commenced  as  acute  rheumatism,  gradually  passed  into  subacute, 
and  still  more  gradually  into  the  chronic  form.  So  insensible  are 
the  gradations  by  which  the  one  form  runs  into  the  other,  that  with 
the  thermometer  it  is  diflScult,  and  without  it  impossible,  to  say  ex- 
actly when  acute  becomes  subacute,  and  subacute  chronic.  It  is 
seldom,  however,  that  a  case  remains  acute  for  more  than  three  weeks. 
It  may  be  acute  for  that  time,  subacute  for  three  or  four  weeks  more, 
then  gradually  and  without  cessation  of  pain  pass  into  the  chronic 
form,  and  so  remain  for  many  weeks — the  whole  duration  of  the  ail- 
ment being  several  months.  It  is  one  attack  all  through ;  but  it  is 
hot  acute  rheumatism  during  its  whole  course. 
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The  chronic  course  of  snch  cases  may  be  interrupted  and  varied 
by  subacute  exacerbations  of  longer  or  shorter  duration;  serving  to 
show  that  the  chronic  form  of  the  disease  owns  the  same  causation 
as  the  acute  and  subacute  forms  which  precede  and  follow  it.  These 
very  prolonged  cases  are  exceptional.  Generally  the  febrile  symp- 
toms and  the  pain  decline  and  disappear  about  the  same  time. 

The  authorities  and  statements  which  have  been  quoted  existed 
and  were  made  before  1876,  the  year  in  which  the  salicyl  compounds 
were  introduced  for  the  treatment  of  acute  rheumatism.  When  we 
come  to  consider  the  duration  of  the  malady  under  this  treatment,  it 
will  be  seen  how  vast  are  its  benefits.  For  whereas  this  duration  was 
formerly  calculated  by  weeks  it  is  now  estimated  by  days.  Taking 
pain  as  the  index  of  its  continuance,  it  will  be  found  that  when  the 
salicyl  treatment  is  i)roperly  applied  the  disease  lasts  as  many  hours 
as  it  formerly  did  days,  or  as  many  days  as  it  formerly  did  months. 
For  in  many  cases  the  pain  is  more  effectually  and  surely  relieved 
in  one  day  than  it  formerly  was  in  one  month.  The  temperature, 
too,  falls  to  the  normal  very  soon  after  the  pain  is  abolished. 

The  Seat  of  Rheumatism. 

Though  some  difference  of  opinion  is  found  among  old  authors  as 
to  the  exact  seat  of  rheumatism — Latham,  for  instance,  regarding  the 
lymphatics,  and  Carmichael  Smyth  the  muscles,  as  being  specially 
involved — ^the  malady  is  nowadays  generally  believed  to  have  its  seat 
chiefly  in  the  fibrous  and  serous  tissues. 

And  there  is  good  reason  for  this  belief.  The  rheumatic  poison  is 
found  to  exercise  its  action  on,  and  almost  exclusively  on,  particular 
organs  and  textures  in  which  these  tissues  predominate,  and  which 
seem  to  have  no  other  feature  in  common.  The  joints,  muscles,  and 
heart  are  the  parts  chiefly  involved.  In  the  case  of  the  joints,  it  is 
not  the  osseous,  but  the  fibrous  and  serous,  elements — ^the  capsules, 
ligaments,  tendons  and  tendinous  sheaths,  and  the  synovial  mem- 
branes, which  suffer.  So  with  the  heart;  the  white  fibrous  structure 
of  the  rings  and  valves  and  the  serous  investing  membrane  suffer 
much  more  than  the  muscular  substance. 

Fibrous  or  serous  tissue  appears  to  be  requisite  to  the  action  of 
the  rheumatic  poison  and  to  the  development  of  rheumatism.  But 
all  fibrous  and -serous  textures  are  not  equally  apt  to  suffer.  The 
periosteum  is  a  fibrous  membrane,  and  a  most  abundant  one ;  but  it 
suffers  seldom.  The  dura  mater  is  so  too,  but  it  is  rarely  the  seat 
of  rheumatism.  The  liver,  spleen,  kidney,  and  uterus  have  much 
fibrous  tissue  in  and  around  them ;  but  the  membranes  which  this 
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fibrous  tissue  forms  do  not  suffer  as  do  the  fibrous  textures  of  the 
joints  and  heart. 

Then  there  are  many  joints  which  enjoy  a  comparative  immunity 
from  the  disease.  The  small  joints  of  the  fingers  are  not  often  af- 
fected; the  small  joints  of  the  toes  more  rarely  still.  One  seldom 
meets  with  true  rheumatic  inflammation  of  the  articulation  of  the 
lower  jaw,  or  of  the  joints  of  the  atlas  and  axis.  And  I  never  saw,  or 
heard  of,  a  case  in  which  the  articulations  of  the  ribs  were  involved. 
And  yet  all  these  joints  have  ligaments,  and  fibrous  and  serous  tis- 
sues. The  pleura,  peritoneum,  and  arachnoid  are  serous  membranes ; 
but  they  do  not  suffer  as  the  pericardium  does.  With  all  these  ex- 
ceptions before  us  we  cannot,  without  hesitation,  accept  the  views  that 
rheumatism  is  essentially  a  disease  of  the  fibrous  and  serous  tissues. 
It  is  only  a  part  of  these  tissues  which  show  a  special  susceptibility 
to  the  action  of  the  rheunjatic  poison.  The  fibrous  membranes  which 
surround  the  brain  and  spinal  column,  the  fibrous  membrane  which 
covers  the  bones  externally,  and  those  which  invest  and  give  support 
to  the  liver,  spleen,  kidneys,  and  uterus,  far  exceed  in  quantity  the 
fibrous  textures  of  the  large  joints  and  of  the  heart;  and  yet,  for  once 
that  rheumatic  inflammation  occurs  in  any  one  of  these  membranes 
it  occurs  many  hundred  times  in  the  ligaments  of  the  large  joints. 

The  serous  investing  membranes  of  the  brain,  of  the  lungs,  and  of 
the  abdominal  organs,  far  exceed  in  extent  the  corresponding  mem- 
brane of  the  heart;  but  for  once  that  any  of  them  is  the  seat  of  rheu- 
matic inflammation  the  pericardium  suffers  a  hundred  times. 

In  structure  all  white  fibrous  tissue  is  very  much  alike ;  but  in 
function  it  varies  much.  The  chief  of  its  functions  are  (1)  to  support 
entire  organs,  (2)  to  bind  together  and  give  support  to  their  constitu- 
ent parts,  (3)  to  control  and  regulate  movement. 

That  which  supports  entire  organs  is  instanced  in  the  fibrous 
coverings  and  appendages  of  the  liver,  spleen,  uterus,  etc.  That 
which  binds  together  and  gives  support  to  their  component  textures, 
is  instanced  in  ordinary  connective  tissue.  That  which  is  engaged 
in  controlling  and  regulating  movement,  is  exemplified  in  the  fibrous 
textures  of  the  joints.  It  is  this  last  form  of  white  fibrous  tissue 
which  is  specially  involved  in  rheumatism. 

One  of  the  chief  functions  of  serous  membrane  is  to  facilitate 
movements.  In  some  organs  which  are  provided  with  a  serous  in- 
vestment the  movements  are  so  slight  that  the  membrane  has  no  very 
active  function  to  perform  in  this  way.  The  only  serous  membranes 
engaged  in  really  active  work  are  the  investing  membrane  of  the 
heart,  apd  the  lining  or  synovial  membranes  of  the  larger  joints, 
which  in  function  are  to  be  regarded  as  serous  membranes. 
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Now  putting  these  various  facts  together — finding  that  many  of 
the  fibrous  and  serous  tissues  of  the  body  are  not  subject  to  rheuma- 
tism, but  that  the  disease  is  limited  almost  entirely  to  such  fibrous 
and  serous  tissues  as  are  habitually  engaged  in  facilitating,  regulating, 
and  restraining  active  movement — ^we  cannot  fail  to  see  that  the  seat 
of  rheumatism  is  not  fibrous  tissue  in  general  but  such  fibrous  tissue 
as  is  habitually  engaged  in  controlling  and  regulating  movement; 
and  not  serous  textures  in  general  but  such  serous  textures  as  are 
habitually  engaged  in  facilitating  free  and  active  movement.  In 
other  words,  rheumatism  is  essentially  a  disease  of  the  motor  appara- 
tus, and  the  chief  seats  of  the  morbid  process  are  the  fibrous  and 
serous  structures  of  that  apparatus. 

There  are  fifteen  common  seats  of  rheumatic  inflammation — ^two 
hix>s,  two  knees,  two  ankles,  two  shoulders,  two  elbows,  two  wrists, 
two  hands,  and  one  heart,  and  the  one  functional  characteristic  com- 
mon to  the  fibrous  textures  of  all  is  that  they  are  habitually  engaged 
in  controlling  and  regulating  movement.  They  are  the  only  fibrous 
textures  which  possess  this  function. 

But  though  the  fibrous  structures  and  synovial  membranes  are 
the  tissues  on  which  the  rheumatic  poison  produces  the  most  marked 
eflfects,  they  are  not  the  only  ones  which  give  evidence  of  disturbance. 
The  evidence  is  most  pronounced  in  them  because  the  symptoms 
which  constitute  it — pain  and  swelling — ^are  so  prominent  and  obvi- 
ous. So  much  do  such  symptoms  force  themselves  upon  the  notice 
of  both  patient  and  physician,  and  so  dominant  are  they  during  the 
whole  course  of  the  disease,  that  attention  is  naturally  concentrated 
on  them.  But  a  careful  consideration  of  all  the  phenomena  which 
go  to  constitute  an  attack  of  acute  rheumatism  indicates  that  the 
muscles  suffer  at  the  same  time  as  the  joints.  Their  participation 
in  the  morbid  process  is  indicated  by  the  muscular  pains  and  aching 
which  usher  in  the  attack,  by  the  tenderness  to  touch  of  the  muscles, 
and  by  the  rapidity  with  which  their  tissue  wastes  away.  Further 
very  distinct  evidence  of  disturbance  of  the  muscles  is  found  in  what, 
next  to  fever  and  joint  pains,  is  the  most  essential  and  characteristic 
feature  of  the  disease — excessive  formation  of  lactic  acid.  This  phe- 
nomenon calls  for  explanation  as  urgently  as  the  joint  inflammation, 
for  it  forms  as  characteristic  and  as  constant  a  feature  of  acute  rheu- 
matism ;  acid  sweats  are  almost  as  essential  to  the  diagnosis  of  acute 
rheumatism  as  joint  pains. 

Lactic  acid  is  a  normal  product  of  the  metabolism  of  muscle.  In 
its  quiescent  state  muscle  gives  a  neutral  or  feebly  alkaline  reaction, 
when  actively  contracting  the  reaction  is  acid.  This  acid  reaction  is 
due  to  the  presence  of  lactic  acid  formed  during  the  state  of  activity. 
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Lactic  acid  being  formed  during  muscle  metabolism,  excessive  forma- 
tion of  that  acid  in  the  system  indicates  increased  metabolism  of 
mnscle.  As  this  excess  of  acid  always  occurs  in  acute  rheumatism 
and  never  in  any  other  disease,  it  follows  that  an  increase  in  muscle 
metabolism  is  one  of  the  characteristic  features  of  the  rheumatic 
process — one  of  the  results  of  the  action  of  the  rheumatic  poison. 
The  consideration  of  the  question  of  an  excess  of  lactic  acid  in  the 
system  really  resolves  itself  into  the  consideration  of  the  question 
as  to  why  muscle  metabolism  is  increased.  To  this  point  we  shall 
return  by  and  by.  Attention  is  called  to  it  now  with  the  object  of 
showing  that  the  rheumatic  process  is  not  limited  to  the  white  fibrous 
structures  of  the  joints,  but  aflfects  aU  their  fibrous  structures,  the 
muscles  as  well  as  the  tendons  and  ligaments. 

The  Nature  of  Rheumatism. 

The  nature  of  the  change  which  takes  place  as  the  result  of  the 
action  of  the  rheumatic  poison  has  been  the  matter  of  some  difference 
of  opinion.  The  one  point  on  which  all  are  agreed  is  that  it  is  inflam- 
matory. The  point  on  which  opinions  differ  is  as  to  the  nature  of 
the  inflammation. 

Bheumatic  inflammation  has  been  regarded  by  some  as  differing 
from  ordinary  inflammation,  not  essentially,  but  only  in  the  pecu- 
liarity of  its  seat.  By  others  it  is  looked  upon  as  specific  in  nature, 
as  resulting  from  the  action  of  a  special  poison  which  does  not  operate 
in  the  production  of  other  than  rheumatic  inflammation.  The  former 
is  the  view  taken  by  those  who  regard  the  disease  as  the  direct  result 
of  exposure  to  cold  and  damp ;  the  latter  that  held  by  those  who  look 
upon  it  as  due  to  the  action  of  a  special  materies  morbi  circulating  in 
the  blood.  That  exposure  to  cold  and  damp  suffices  to  produce  acute 
rheumatism  is  an  old  view  which  finds  its  chief  support  in  the  fact 
that  the  disease  often  occurs  after  such  exposure.  But  so  frequent  is 
such  exposure  that  it  would  be  difficult  to  point  out  any  disease  which 
might  not  be  attributed  to  this  agency,  if  we  are  not  careful  to  dis- 
tinguish between  the  post  and  proptet*  hoc. 

If  acute  rheumatism  owned  such  a  causation,  it  ought  to  be  most 
common  in  the  coldest  climates,  and  during  the  coldest  weather.  But 
it  is  a  disease  of  temperate  climates,  not  of  the  arctic  regions ;  and, 
in  temperate  climates,  is  not  always  most  common  in  winter. 

It  ought,  too,  if  caused  by  cold,  to  be  most  common  in  children 
and  in  old  people,  who  have  little  power  of  resisting  cold;  but  the 
reverse  is  the  fact;  for  the  disease  is  most  common  at  the  age  at 
which  the  power  of  resisting  cold  is  greatest — from  fifteen  to  fifty.     If 
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caused  by  exposure  to  cold,  the  joiuts  which  suffer  most  from  such 
exposure,  those  of  the  fingers  and  toes,  should  also  suffer  most  from 
rheumatism ;  but  they  are  very  rarely  involved  in  the  disease.  Then 
again,  if  this  be  the  cause  of  the  disease,  how  is  it  that  pericarditis 
so  frequently  occurs,  and  pleuritis  and  peritonitis  so  rarely?  The 
pleura  and  peritoneum  are  just  as  much  exposed  to  cold  as  the  peri- 
cardium, probably  more  so.  And  how,  on  this  view,  are  we  to  ex- 
plain the  occurrence  of  endocarditis,  and  the  almost  entire  limitation 
of  this  to  the  left  side  of  the  heart? 

Again,  it  is  an  established  fact  in  the  history  of  acute  rheumatism 
that  fresh  joints  may  be  attacked  after  the  sufferer  has  been  confined 
to  bed  in  a  warm  room  for  days  and  even  weeks.  These  later  joint 
attacks  are  identical  in  nature  with  the  earlier  ones  which  ushered  in 
the  seizure,  and  it  would  be  unreasonable  not  to  regard  them  as  pro- 
duced in  the  same  way,  and  as  due  to  the  operation  of  the  same 
cause.  But  it  is  quite  impossible  that  they  can  be  caused  by  expo- 
sure to  cold.  The  exclusion  of  cold  as  a  possible  cause  in  the  case  of 
these  later  joint  seizures  is  a  sufficient  reason  for  calling  in  question 
its  claims  to  be  the  cause  of  the  earlier  ones. 

Other  peculiarities  of  acute  rheumatism  there  are  which  it  is  im- 
possible to  exi)lain  on  this  view  of  its  etiology.  The  mere  enumera- 
tion of  these  will  suffice  to  show  that  no  external  agency,  and  no 
amount  of  exposure,  is  adequate  to  their  explanation. 

The  special  characteristics  of  acute  rheumatic  inflammation  are : 

1.  The  tendency  to  its  occurrence  is  hereditary — ^transmitted  from 
father  to  son. 

2.  It  is  specially  liable  to  occur  at  a  particular  age — ^being  rare 
before  fifteen  or  after  fifty. 

3.  It  is  ax>t  to  attack  the  same  individual  again  and  again. 

4.  It  does  not  confine  itself  to  one  joint,  but  affects  several  simul- 
taneously or  in  succession. 

6.  It  attacks  also  the  membranes  of  the  heart. 

6.  It  very  rarely  terminates  in  suppuration. 

7.  It  is  not  much  benefited  by  measures  calculated  to  relieve  sim- 
ple local  inflammatory  action,  but  is  speedily  subdued  by  proper  con- 
stitutional treatment. 

There  is  no  i)OSsibility  of  explaining  these  i)eculiarities  by  any 
view  which  does  not  recognize  the  existence  and  operation  of  a  gen- 
erally acting  internal  cause.  No  external  agency  can  be  regarded  as 
adequate  to  the  explanation  of  any  one  of  them. 

1.  The  hereditary  transmission  of  the  rheumatic  tendency  neces- 
sarily involves  the  idea  of  a  constitutional,  not  a  local,  malady.  It 
means  that  a  certain  diathesis,  or  particular  state  of  the  body,  pre- 
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disposing  to  rheumatism,  is  handed  down  from  father  to  son.  But 
such  transmission  can  take  place  only  in  connection  with  constitu- 
tional ailments.  We  talk  of  a  gouty,  a  rheumatic,  a  strumous,  a  can- 
cerous diathesis;  but  never  of  a  pleuritic,  a  x)eritonitic,  or  a  nephritic 
one. 

2.  The  tendency  to  attack  those  of  a  particular  age  is  a  feature 
which  is  noted  specially  in  connection  with  diseases  owning  a  con- 
stitutional origin;  and  which  is  manifested  in  rheumatism,  as  it  is  in 
struma,  gout,  cancer,  etc. 

3.  The  liability  to  repeated  attacks  in  the  same  individual  equally 
points  to  constitutional  predisposition. 

4.  The  fact  that  many  joints  suffer  simultaneously  or  in  succes- 
sion, points  to  a  generally  operating  internal  and  constitutional  cause; 
for  it  is  most  improbable  that  an  external  and  local  cause  could  habit- 
ually produce  inflammation  in  so  many  different  parts  as  suffer  during 
a  rheumatic  attack  independently  of  a  constitutional  predisposition. 

5.  The  tendency  to  heart  affection  can  be  explained  only  on  the 
view  that  the  true  cause  of  the  inflammation  exists  in  the  system. 
That  cold  and  damp  might  give  rise  to  an  endo-  or  peri-carditis  is 
possible;  but  that  the  occurrence  of  such  inflammation  in  thirty-three 
per  cent,  of  the  cases  of  acute  rheumatism  can  be  due  to  other  than 
a  generally  acting  constitutional  cause,  is  in  the  highest  degree  im- 
probable. 

6.  The  rarity  of  suppuration,  no  matter  how  intense  and  pro- 
longed the  inflammation,  indicates  that  rheumatic  is  essentially  dif- 
ferent from  ordinary  inflammation.  '^I  have  often  known  acute 
rheumatism  of  the  severest  kind  have  the  start  of  the  remedy,  full 
ten  days  or  a  fortnight,  during  which  nothing  whatever  has  been 
done  for  its  relief;  and  when  at  length  the  remedy  has  been  applied, 
it  has  been  cured  as  easily  and  rapidly  as  I  could  promise  myself  that 
it  would  have  been  had  I  taken  it  in  hand  ten  days  or  a  fortnight 
sooner. 

"  Surely  here  is  something  remarkable  enough  to  make  us  stop 
and  think  for  a  moment.  An  inflammation  of  the  brain,  the  liver,  or 
the  lungs  would  not  thus  wait  our  x^leasure,  or  our  neglect,  and  be  as 
curable  ten  days  or  a  fortnight  hence  as  it  is  to-day.  For  inflamma- 
tion in  these  organs  does  not  stand  still.  It  is  progressive  from 
stage  to  stage,  and  each  succeeding  stage  carries  it  further  and  further 
away  from  the  remedy.  But  it  is  the  very  peculiarity  of  acute  rheu- 
matism that  it  djoea,  in  a  certain  sense,  stand  still.  All  its  actions 
and  movements  are  simply  as  forcible  and  rapid  as  possible,  yet  does 
it  stand  still.  All  its  energy  is  expended  upon  one  stage,  and  there 
is  no  apparent  progression  beyond  it.     A  fortnight  ago  there  was 
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great  heat,  and  nervous  and  vascular  excitement,  and  great  pain  and 
swelling  of  the  joints;  and,  to-day,  the  heat,  and  nervous  and  vas- 
cular excitement,  and  pain  and  swelling  are  exactly  of  the  same 
amount  as  they  were  at  first.  There  is  no  more  sign  of  parts  dis- 
organized, or  parts  destroyed,  now  than  then''  (Latham). 

7.  Finally,  the  success  of  constitutional,  and  the  futility  of  local, 
treatment  complete  the  proof  that  in  rheumatism  we  have  to  deal 
with  an  ailment  which  owns  an  internal  and  constitutional,  and  not 
an  external  and  local,  cause. 

JBut  though  exposure  to  cold  and  wet  are  not  per  se  the  cause  of 
acute  rheumatism,  there  is  ample  evidence,  the  result  of  the  accumu- 
lated experience  of  all  countries  and  all  observers,  that  such  exposure 
often  acts  the  part  of  an  aider  and  abettor  in  determining  a  rheu- 
matic attack.  It  does  not  itself  give  rise  to  the  disease,  but  it  ren- 
ders the  systems  of  those  liable  to  be  affected  by  the  special  cause  of 
acute  rheumatism  more  susceptible  to  its  action. 

How  it  does  so  is  one  of  the  questions  which  have  to  be  considered 
in  connection  with  the  different  theories  advanced  as  to  the  nature 
and  mode  of  action  of  this  special  cause. 

Theories  of  Rheumatism. 

The  Lactic-Acid  Theory. 

Blood  poisons  may  be  divided  into  two  classes :  (a)  Those  which 
are  produced  within  the  system ;  and  (6)  those  which  enter  it  from 
without.  The  rheumatic  poison  is  generally  regarded  as  belonging 
to  the  former — ^as  being  some  product  of  mal-assimilation,  or  imper- 
fect tissue  metamorphosis. 

One  of  the  characteristics  of  acute  rheumatism  is  the  occurrence 
of  profuse  acid  perspirations.  The  urine  too  is  hyperacid.  This 
excessive  acidity  naturally  led  to  the  hypothesis  that  an  acid  condi- 
tion of  the  blood*  had  something  to  do  with  the  production  of  the 
rheumatic  symptoms.  Dr.  Prout  made  the  definite  suggestion  that 
the  materies  morbi  was  lactic  acid,  and  that  the  rheumatic  symptoms 
resulted  from  the  accumulation  of  this  acid  in  the  blood.  This  idea, 
enlarged  upon  and  developed  by  Todd,  Fuller,  and  others,  was  re- 
garded by  the  profession  as  affording  of  the  causation  of  acute 
rheumatism  a  more  satisfactory  explanation  than  any  other  hypothe- 
sis hitherto  advanced.  It  possessed,  moreover,  the  advantage  of 
affording  a  definite  foundation  for  a  rational  line  of  treatment — the 
treatment  by  alkalies. 

The  lactic-acid  theory  was,  for  these  reasons,  very  generally  ac- 
cepted, and  for  a  long  time  was  looked  upon  as  quite  satisfactory. 
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In  time,  however,  the  sufficiency  of  this  theory  began  to  be  called  in 
question,  and  doubts  expressed  as  to  the  efficacy  of  the  treatment  by 
alkalies  to  which  it  naturally  led.  The  failure  of  the  alkaline  treat- 
ment indeed,  more  than  any  other  cause,  tended  to  bring  discredit  on 
the  acid  theory. 

Lactic  acid  is  a  product  of  tissue  metamorphosis.  It  is  an  un- 
stable compound,  which  readily  undergoes  change,  and  is  excreted 
by  the  lungs  and  skin  as  carbonic  acid  and  water. 

Its  presence  in  excess  in  the  system  may  be  due  to  increased  foi*- 
mation,  to  defective  elimination,  or  to  a  combination  of  these  two 
agencies.  The  most  i)erfect  development  of  the  lactic-acid  theory  is 
that  which  recognizes  this  combination. 

Lactic  acid  is  formed  during  the  metabolic  changes  which  take 
place  in  muscle.  During  exercise  it  is  formed  in  larger  quantity  than 
during  quiescence,  and  when  the  exercise  ceases  there  is  an  excess 
of  this  acid  in  the  system.  But  the  exercise  which  causes  increased 
formation  of  lactic  acid  is  accompanied  also  by  increased  action  of 
the  lungs  and  of  the  skin,  the  channels  by  which  the  acid  is  elimi- 
nated in  the  form  of  carbonic  acid  and  water.  Excessive  formation 
is  thus  counterbalanced  by  increased  elimination,  and  no  accumula- 
tion takes  place.  But  if,  at  this  time,  the  action  of  the  skin  be 
checked,  the  metamorphosis  and  elimination  of  the  lactic  acid  are 
arrested,  it  accumulates  in  the  system,  and  the  symptoms  of  acute 
rheumatism  result.  The  action  of  the  skin  is  checked  by  anything 
which  chills  the  surface  of  the  body. 

Such  is  the  most  perfect  development  of  the  lactic-acid  theory ; 
and  such  the  manner'  in  which  this  modem  theory  is  combined  with 
the  old  view  as  to  the  efficacy  of  a  chill  in  the  production  of  rheuma- 
tism. The  theory  is  ingenious  and  beautiful,  and  by  no  means  de- 
void of  foundation.  But  it  must  not  be  accepted  without  a  careful 
consideration  of  the  evidence  on  which  it  rests. 

The  arguments  adduced  in  support  of  this  theory  are  the  following : 

1.  Acute  rheumatism  is  accompanied  by  excess  of  lactic  acid  in 
the  system ;  the  disease  never  occura  without  such  excess,  and  such 
excess  is  found  only  in  connection  with  it. 

2.  The  injection  of  lactic  acid  into  the  system  of  the  lower  ani- 
mals has  been  said  to  be  followed  by  inflammatory  changes  similar 
to  those  which  occur  in  acute  rheumatism. 

3.  The  administration  of  lactic  acid  to  man  has  been  followed  by 
symptoms  indistinguishable  from  those  of  acute  rheumatism. 

Let  us  consider  each  of  these  arguments. 

1.  Acute  rlieumatism  is  accompanied  by  excess  of  lactic  acid  in  Hie 
system,  and  siich  excess  is  noted  only  in  connection  with  it. 
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That  no  doabt  is  true ;  and  the  accuracy  of  the  statement  is  not 
called  in  question.  The  point  at  issue  is  the  relationship  which  this 
excess  of  acid  bears  to  the  rheumatic  process.  Is  lactic  acid  the 
rheumatic  poison,  and  does  its  presence  in  excess  in  the  system  give 
rise  to  the  phenomena  of  acute  rheumatism ;  or  is  the  excess  of  lactic 
acid,  like  pain  and  fever,  merely  one  of  the  phenomena  of  the  disease, 
one  of  the  results  of  a  morbid  action  set  agoing  by  some  other  agency? 

According  to  the  lactic-acid  theory,  the  acid  causes  the  rheuma- 
tism. The  main  sui)port  of  this  theory  is  the  fact  which  we  are  now 
considering,  that  there  is  always  an  excess  of  lactic  acid  in  the  system 
during  the  course  of  acute  rheumatism. 

But  there  are  cogent  reasons  for  not  accepting  the  view  that  the 
acid  is  the  cause  of  the  rheumatism.  For  if  it  were  so,  the  rheuma- 
tic symptoms  should  persist  so  long  as  the  acid  existed  in  ade<iuate 
excess  in  the  system,  and  should  decline  when  it  ceased  to  do  so,  and 
not  till  then.  Remedies,  too,  which  neuti-alize  the  acid  should  also 
cure  the  rheumatism ;  while  those  which  did  not  do  so  should  fail  to 
have  any  curative  effect.  The  early  advocates  of  the  lactic-acid  theory 
believed  that  the  administration  of  alkalies,  by  neutralizing  the  acid, 
would  cure  the  rheumatism.  And  theoretically  such  should  have 
been  the  case.  But  the  reality  has  been  very  different.  For  though, 
in  the  absence  of  any  better  mode  of  treatment,  alkalies  continued  to 
be  for  many  years  the  chief  remedies  administered  in  rheumatism, 
we  very  well  know  that  they  exercise  little  or  no  control  over  the 
disease.  They  may  be  given  so  as  to  saturate  the  system,  and  ren- 
der the  urine  alkaline,  without  doing  good  to  the  rheumatism.  The 
disease  seems  to  last  as  long,  and  to  run  the  same  course  when  treated 
by  alkalies,  as  it  does  when  it  receives  no  treatment  at  all.  If  the 
acid  caused  the  rheumatism  this  should  not  be. 

Again,  we  find  that  salicin  and  salicylic  acid  cure  acute  rheuma- 
tism effectually  and  sj)eedily — as  will  l>e  evidenced  further  on.  It  is 
impossible  that  their  curative  effect  can  be  due  to  any  neutralizing 
action  on  lactic  acid.  Their  effect  is  produced  also  independently  of 
any  action  on  the  eliminating  organs.  It  is  cei*tain  that  these  reme- 
dies neither  neutralize  nor  get  rid  of  the  acid,  for  in  cases  of  acute 
rheumatism  which  are  thus  cured  the  perspiration  often  continues  to 
give  an  acid  reaction  for  four,  six,  or  more  days  after  fever,  pain, 
swelling,  and  all  symptoms  of  rheumatism,  except  this  acidity,  have 
disappeared.  This  continued  acidity  of  the  ]>erspiration  so  long  after 
the  rheumatic  symptoms  have  ceased  is  no  doubt  due  to  the  presence 
and  excretion  of  acid  formed  during  the  continuance  of  the  disease. 
It  has  an  important  bearing  on  its  pathology. 

It  indicates,  first,  that  the  acid  in  the  system  is  neither  neutralized 
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nor  destroyed  by  the  remedy  which  neutralizes  the  action  of  the 
rheumatic  poison,  arrests  the  rheumatic  process,  and  puts  an  end  to 
the  disease. 

Secondly,  it  shows  that  the  mere  presence  of  lactic  acid  in  the 
system  does  not  necessarily  give  rise  to  rheumatic  symptoms. 

Thirdly,  it  indicates  that  it  is  the  production  of  the  acid  in  excess, 
not  its  mere  presence  in  excess,  which  is  essentially  associated  with 
these  symptoms.  In  other  words,  these  symptoms  and  the  presence 
of  lactic  acid  in  the  system  would  seem  to  be  associated  together  as 
conjoint  results  of  the  rheumatic  process.  On  this  view  of  the  matter 
excess  of  lactic  acid  in  the  system  becomes  one  of  the  ordinary 
symptoms  of  acute  rheumatism — a  result  and  not  the  cause  of  the 
morbid  process  which  constitutes  the  disease. 

2.  The  vijecfion  of  lactic  acid  into  tJie  systems  of  the  lower  animals 
has  been  said  to  he  followed  by  inflammaiory  cJianges  similar  to  those 
which  occur  in  acute  rJieumatism, 

Many  years  ago  Sir  Benjamin  Ward  Bichardson  published  an 
account  of  some  experiments  made  on  cats  and  dogs,  by  injecting 
lactic  acid  into  their  peritoneal  cavities.  The  results  of  these  experi- 
ments he  regarded  as  favorable  to  the  lactic-acid  theory  of  rheuma- 
tism ;  and  they  have  been  referred  to  by  various  authors  as  one  of 
the  reasons  for  accepting  that  theory. 

A  careful  perusal  of  Dr.  Richardson's  paper  would  seem  to  indi- 
cate that  there  have  been  accorded  to  his  experiments  a  wider  scope 
and  greater  significance  than  are  their  due.  For  in  none  of  the  ani- 
mals exi>erimented  on  was  there  induced  a  morbid  condition  which 
we  would  call  rheumatism  in  man.  What  Dr.  Bichardson  found,  and 
all  that  he  found,  was  that  in  animals  into  whose  system  lactic  acid 
had  been  injected,  there  was  observed,  after  death,  redness  of  a  por- 
tion of  the  endocardium.  Endocarditis,  and  not  rheumatism,  seemed 
to  be  the  malady  induced.  But  as  endocarditis  is  frequent,  and  an 
excess  of  lactic  acid  invariable,  in  acute  rheumatism,  the  inference 
was  drawn  that  these  experiments  demonstrated  the  accuracy  of  the 
view  that  lactic  acid  is  the  morbid  agency  which  gives  rise,  not  only 
to  endocarditis,  but  also  to  the  rheumatism  with  which  endocarditis 
is  usually  associated.     The  inference  is  wider  than  the  facts  warrant. 

Moreover,  a  careful  examination  of  these  facts  indicates  very  im- 
portant points  of  difference  between  the  condition  noted  by  Richard- 
son and  that  which  occurs  in  connection  with  acute  rheumatism — so 
important,  that  we  are  led  to  regard  the  results  of  his  experiments  as 
negative,  so  far  as  the  pathology  of  acute  rheumatism  is  concerned, 
and  the  inferences  drawn  from  them  as  inadmissible. 

What  J)r.  Richardson  teaches  is  that  in  both  induced  and  rheu- 
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matic  endocarditis  the  cause  of  the  inflammation  is  lactic  acid  in  the 
blood,  and  that  the  acid  produces  its  effect  by  a  direct  irritant  action 
on  the  free  surface  of  the  endocardium. 

The  bearing  of  his  experiments  on  our  subject  may  be  considered 
under  the  following  propositions,  taken  from  Dr.  Kichardson's  paper, 
and  given  in  his  own  words : 

1.  **  In  rheumatic  endocarditis  the  poison  is  produced  in  the  pul- 
monary and  destroyed  in  the  systemic  circulation." 

2.  "  Lactic  acid  could  not  exist  in  the  blood  without  producing 
endocardial  mischief." 

3.  "  The  action  of  the  i)oison  which  produces  the  disease  (rheu- 
matic endocarditis)  is  directly  on  the  free  surface  of  the  endocardial 
membrane ;  the  poison  acts,  in  a  Word,  after  the  manner  of  a  local 
irritant." 

(a)  The  first  proposition  is  a  most  important  one — so  important 
that  it  cannot  be  accepted  without  evidence ;  for  on  its  accuracy  de- 
pends the  validity  of  Dr.  Richardson's  whole  argument. 

If  his  statement  be  correct  the  fact  which  it  indicates  strongly 
supi)orts  his  view  of  the  mode  of  production  of  endocarditis. 

If,  on  the  other  hand,  it  can  be  shown  that  lactic  acid,  so  far  from 
being  destroyed,  is  actually  produced  in  the  systemic  circulation, 
then  Dr.  Richardson's  statement  is  proved  to  be  erroneous,  and  his 
position  untenable.  A  careful  study  of  the  question  would  indicate 
that  such  evidence  does  exist. 

During  the  process  of  digestion  sugar  is  formed.  From  the  di- 
gestive organs  it  passes  into  the  circulation.  Part  of  it  is  taken  up 
by  the  liver,  and  converted  in  that  organ  into  glycogen,  in  which 
form  it  is  stored  up  in  the  liver.  During  fasting  it  again  becomes 
transformed  into  sugar,  and  as  such  passes  into  the  circulation. 
Like  all  non-nitrogenous  substances,  sugar  is  finally  transformed  into 
carbonic  acid  and  water.  In  the  course  of  this  transformation  there 
are  produced  various  intermediate  substances.  One  of  these  is  lactic 
acid.  The  question  which  we  have  to  consider  is,  where  does  this 
formation  of  lactic  acid  take  place?  Our  knowledge  on  this  point 
has  considerably  advanced  since  Richardson  made  his  experiments ; 
and  it  is  now  known  that  lactic  (sarcolactic)  acid  is  one  of  the  meta- 
bolic products  of  muscle.  In  the  passive  state  muscle  has  a  feebly 
alkaline  reaction ;  but  during  contraction  it  becomes  acid.  This  al- 
tered reaction  is  of  course  due  to  the  formation  of  an  acid  in  the 
muscle;  and  du  Bois-Reymond  showed  that  the  acid  formed  is  sarco- 
lactic acid.  His  observations  were  confirmed  by  those  of  Heidenhain, 
who  found  that  up  to  a  certain  point  the  quantity  of  acid  produced 
increased  with  the  amount  of  work  done  by  the  muscle.     It  has  been 
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maintained  by  some  that  the  acid  reaction  of  the  active  muscle  is 
partly  due  to  the  formation  of  phosphoric  acid.  Be  this  as  it  may, 
there  can  be  no  doubt  from  the  observation  of  du  Bois-Eeymond 
that  it  is  at  least  partly  due  to  the  presence  of  sarcolactic  acid, 
and  that  that  acid  is  a  metabolic  product  of  muscle  and  is  formed 
during  its  contraction.  Bichardson's  statement  that  the  acid  is 
formed  in  the  pulmonary  and  destroyed  in  the  systemic  circulation 
is  thus  demonstrated  to  be  erroneous. 

(6)  The  second  proposition,  that  lactic  acid  could  not  exist  in  the 
blood  without  producing  endocarditis,  is  equally  at  variance  with 
facts  and  experience. 

"It  is  absurd,"  says  Eichardson,  "to  assume  that  ounces  of  an 
acid  of  the  producing  series  thrown  off  from  the  skin  of  a  sick  man 
should  not  be  derived  from  his  blood."  Lactic  acid  is  thus  thrown 
off  from  the  skin  in  acute  rheumatism.  If  Dr.  Bichardson's  proposi- 
tion were  correct,  endocarditis  should  be  an  invariable  complication 
of  that  disease.  But  it  occurs  only  in  a  minority  of  cases,  about  30 
per  cent.  Lactic  acid,  therefore,  exists  in  excess  in  the  blood,  with- 
out producing  endocardial  mischief,  in  about  70  per  cent,  of  the  cases 
of  acute  rheumatism  which  occur. 

(c)  The  third  proposition,  that  lactic  acid  acts  as  a  local  irritant 
to  the  endocardium,  is  in  keeping  with  the  second;  but  is  e<iually  in- 
consistent with  evidence,  and  is  refuted  by  the  same  arguments.  If 
lactic  acid  be  the  rheumatic  poison,  and  if  it  exercise  a  direct  irritant 
action  on  the  endocardium,  that  membrane  should  give  evidence  of 
irritation  in  every  case  of  acute  rheumatism;  but  it  does  so  in  only 
a  minority.  Again,  if  this  were  its  mode  of  production  the  inflam- 
mation should  be  diffused  over  the  whole  surface  of  the  endocardium ; 
but  it  is  limited  to  the  valves,  and  even  in  these  is  found  only  on  one 
side — in  the  aortic  valve  only  on  its  convex  surface,  and  in  the  mitral 
only  on  its  auricular. 

The  pathogenesis  of  rheumatic  endocarditis  ought  not  to,  and  can- 
not rightly,  be  considered  apart  from  that  of  the  joint  inflammation 
in  connection  with  which  it  occurs.  The  i)oison  which  gives  rise  to 
the  one  gives  rise  to  the  other;  and  its  mode  of  action  in  the  pro- 
duction of  inflammation  of  the  fibrous  and  serous  tissues  of  the  joints 
and  of  the  heart,  is  doubtless  the  same.  It  is  physically  impossible 
for  lactic  acid  to  act  on  the  fibrous  elements  of  the  joints,  as  Dr. 
Bichardson  believes  that  it  acts  on  the  endocardium. 

Again,  pericarditis  is  almost  as  frequent  as  endocarditis  in  acute 
rheumatism.  The  two  are  due  to  the  same  cause,  and  produced  in 
the  same  way ;  but  Dr.  Bichardson  leaves  pericarditis  out  of  account 
altogether,  and  gives  of  the  occurrence  of  inflammation  of  the  mem- 
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brane  which  lines  the  interior  of  the  heart,  an  explanation  which 
cannot  apply  to  inflammation  of  that  which  invests  it  externally. 

For  these  various  reasons,  we  regard  the  inferences  which  have 
been  drawn  from  Dr.  Bichardson's  experiments  as  fallacious  and  un- 
warranted; and  the  experiments  themselves  as  affording  no  valid 
support  to  the  Jactic-acid  theory  of  rheumatism.  The  results  of  ex- 
periments made  on  the  lower  animals  may  readily  have  their  impor- 
tance exaggerated;  and  we  cannot  exercise  too  great  caution  in  draw- 
ing from  them  inferences  applicable  to  man.  Though  certain  effects 
are  got  from  the  administration  of  this  and  that  drug  to  a  cat  or  dog, 
it  by  no  means  follows  that  like  results  would  follow  its  administra- 
tion to  man.  This  objection  is  i)eculiarly  applicable  to  Dr.  Richard- 
son's experiments.  There  are  abundant  observations  to  show  that 
the  only  invariable  result  of  the  administration  of  lactic  acid  to  man 
is  increased  action  of  the  skin.  But  this  is  a  result  which  could  not 
be  got  in  dogs,  for  they  do  not  perspire. 

But  above  and  beyond  all  these  very  cogent  reasons  for  rejecting 
Dr.  Richardson's  teaching  there  is  another  one  even  more  potent.  It 
has  been  demonstrated  by  Reyher  that  the  endocardial  signs  which 
Dr.  Richardson  attributed  to  the  action  of  lactic  acid  are  found  in 
all  dogs,  no  matter  how  they  are  killed.  Richardson,  and  Ranch 
who  supported  him,  omitted  to  satisfy  themselves  before  making 
their  experiments  as  to  what  was  the  normal  appearance  of  the  endo- 
cardium in  the  dog  after  death.  Had  they  done  so  they  would  have 
found  it  to  be  exactly  that  which  they  described  as  morbid,  and  as 
the  result  of  the  action  of  lactic  acid  on  it.  The  redness  which 
Richardson  regarded  as  pathological,  and  as  the  result  of  the  direct 
irritant  action  of  the  lactic  acid,  has  been  shown  to  be  the  normal 
condition  of  the  lining  membrane  of  the  right  side  of  the  heart  of  the 
dog,  no  matter  how  death  is  brought  about. 

3.  The  administration  of  lactic  add  to  man  has  been  followed  by 
symptoms  of  acute  rheumatism. 

Since  Cantani  recommended  lactic  acid  as  a  remedy  in  diabetes, 
numerous  cases  of  that  disease  have  been  thus  treated.  In  several 
the  administration  of  the  acid  has  been  followed  by  symptoms  indis- 
tinguishable from  those  of  rheumatism,  pain,  and  swelling  of  joints, 
with  rise  of  temperature. 

One  of  the  most  remarkable  is  a  case  related  by  Dr.  B.  Foster  in 
which  there  occurred  six  well-marked  arthritic  attacks :  "  The  phe- 
nomena corresponded  in  all  respects  to  those  which  are  characteristic 
of  acute  articular  rheumatism.  They  came  on  when  the  acid  was 
taken,  and  ceased  when  it  was  discontinued.  When  moderate  quan- 
tities of  the  acid  were  tolerated,  an  increase  in  the  dose  was  succeeded 
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by  the  painful  inflammation  of  the  joints.  Coinciding  with  the  de- 
velopment of  the  articular  aflfection  was  the  appearance  of  i)er8pira- 
tion,  at  first  only  slight,  but  afterward,  in  the  more  severe  attacks, 
copious  and  acid.  These  facts,"  continued  Dr.  Foster,  "have  dis- 
I)elled  the  last  lingering  doubt  in  my  mind  as  to  the  truth  of  the 
lactic-acid  theory  of  rheumatism." 

One  cannot  read  the  details  of  Dr.  Foster's  cases  without  feeling 
that  we  have  in  their  facts  strong  evidence  in  support  of  the  lactic- 
acid  theory — to  my  mind,  the  strongest  that  has  been  adduced  in  its 
favor.  Such  evidence  cannot  be  disregarded  or  ignored;  either  we 
must  explain  it,  or  our  refutation  of  the  lactic-acid  theory  must  re- 
main imperfect  and  inadequate.  Can  it  be  explained?  I  think  it 
can;  and  that  even  Dr.  Foster  may  be  shaken  in  his  renewed  alle- 
giance to  his  old  love. 

Lactic  acid  is  a  product  of  tissue  metabolism — an  excretory  product 
therefore.  Such  products  when  retained  unduly  in  the  system  exer- 
cise two  distinct  actions— first,  a  stimulant  action  on  the  organ  by 
which  they  are  normally  eliminated,  and  second,  a  disturbing  action 
on  the  tissues  which  supplj'  the  materials  from  which  they  are  formed. 
The  retention,  for  instance,  of  an  excess  of  carbonic  acid  in  the  sys- 
tem causes,  first,  increased  force  and  frequency  of  respiration,  and 
ultimately  paralysis  of  that  function  and  asphyxia.  Excess  of  urea 
in  the  blood  causes,  first,  increased  action  of  the  kidneys,  and  ulti- 
mately that  condition  of  tissue  asphyxiation  to  which  we  apply  the 
term  uraemia.  So  with  lactic  acid,  its  retention  in  the  system  causes, 
first,  increased  action  of  the  organ  by  which  it  and  its  products  are 
normally  eliminated,  and  second,  functional  disturbance  of  the  tex- 
tures during  whose  retrograde  metamorphosis  it  is  formed,  if  for  any 
reason  the  eliminating  organ  failed  in  its  duty. 

Observation  has  shown,  first,  that  lactic  acid  is  eliminated  chiefly 
by  the  skin,  and  second,  that  it  is  formed  during  the  action  and  retro- 
grade metamorphosis  of  the  tissues  of  the  motor  apparatus.  The 
eff'ects  which  we  should  expect  to  result  from  an  excess  of  lactic  acid 
in  the  blood,  are,  therefore,  increased  action  of  the  skin,  and,  failing 
that,  functional  disturbance  of  the  motor  apparatus.  And  that  is 
exactly  what  Dr.  Foster  observed. 

Lactic  acid  is  so  readily  oxidized  and  eliminated,  that  it  is  only 
in  exceptional  cases  that  ingestion  can  exceed  elimination.  Hence  it 
is  only  in  exceptional  cases  that  its  internal  administration  can  give 
rise  to  disturbance.  One  of  these  exceptional  cases  is  that  recorded 
by  Dr.  Foster.  The  patient  was  suffering  from  diabetes  and  phthisis 
— ^both  of  them  ailments  accompanied  by  imperfect  oxidation.  **  Li 
diabetes,"  says  Dr.  Foster,  "we  have  a  state  of  disordered  nutrition 
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very  unfavorable  to  the  conversion  by  oxidation  of  new  compounds ; 
and  in  Wright's  case  this  was  aggravated  by  the  serious  pulmonary 
complications.  Associated  with  this  was  a  dry  branny  state  of  the 
skin  highly  unfavorable  to  the  elimination  of  the  lactic  acid  by  one 
of  the  common  channels." 

Lactic  acid  given  under  such  circumstances — given,  that  is,  to  a 
man  in  whose  system  it  cannot  be  oxidized,  and  by  whose  skin  it 
cannot  be  eliminated — must  be  retained,  and  cause  disturbance  of  the 
nutrition  of  the  textures  of  whose  metamorphosis  it  is  a  product.  An 
excess  of  lactic  acid  in  the  blood  checks  the  retrograde  metamorpho- 
sis of  these  textures,  and  so  disturbs  their  whole  nutrition,  just  as 
retained  excreta  produce  a  corresponding  action  on  the  brain,  and 
as  an  atmosphere  of  carbonic  acid  interferes  with  the  elimination 
of  that  gas  from  the  system.  The  symx)toms  resulting  from  the  re- 
tention of  lactic  acid  in  the  blood  are,  therefore,  likely  to  be  those  of 
functional  disturbance  of  the  tissues  of  the  motor  apparatus.  Func- 
tional disturbance  declares  itself  in  different  ways  in  different  organs. 
In  the  brain  it  causes  nervousness,  irritability,  headache,  giddiness, 
delirium,  convulsions,  and  coma.  In  the  heart  it  gives  rise  to  more 
or  less  disturbance  of  the  rhythm  and  force  of  its  action.  In  the 
digestive  organs  it  declares  itself  by  evidences  of  imperfect  and  de- 
ranged digestion.  In  fibrous  tissue  the  evidence  of  its  existence  is 
pain,  which  may  be  very  severe,  and  is  well  exemplified  by  what  is 
felt  when  a  ligament  is  unduly  stretched,  or  when,  as  in  acute  rheu- 
matism, it  is  the  seat  of  inflammation. 

A  disturbing  agency  like  lactic  acid,  which  acts  on  both  the  mus- 
cular and  fibrous  textures,  will  declare  itself  chiefly  by  symptoms 
referable  to  the  latter.  It  will  do  so,  because  these  textures  give 
more  ready  and  decided  evidence  of  functional  disturbance;  and  be- 
cause any  weakening  of  the  muscles  to  which  it  might  give  rise 
would  be  lost  in  the  muscular  debility  and  wasting  characteristic  of 
the  diabetes  for  which  the  acid  was  given. 

Pain  localized  in  the  muscular  and  fibrous  tissue  of  the  motor  ap- 
paratus is,  therefore,  the  chief  symi)tom  which  we  should  expect  to 
find  follow  the  retention  in  the  blood  of  an  excess  of  lactic  acid.  And 
so  in  reality  it  is  found  to  be.  That  is  the  true  interpretation  of  Dr. 
Poster's  facts.  His  evidence  shows  that  lactic  acid  causes  increased 
action  of  the  skin ;  and  failing  this,  disturbed  nutrition  of,  and  con- 
sequent pain  in,  the  muscles,  and  in  the  fibrous  textures  of  the  joints ; 
but  it  goes  no  further. 

But  it  may  be  said,  if  you  grant  this — if  you  admit  that  excess  of 
lactic  acid  in  the  blood  may  give  rise  to  articular  pains — do  you  not 
thereby  admit  the  truth  of  the  lactic-acid  theory  of  rheumatism?    By 


212  ICACLAOAN— BHEUMATISM. 

no  means ;  the  two  propositions  are  not  only  not  identical,  but  are 
widely  different.  That  excess  of  lactic  acid  in  the  blood  is  the  cause 
of  some  of  the  phenomena  of  acute  rheumatism,  is  a  position  which 
I  not  only  admit,  but  am  prepared  to  maintain.  But  that  is  a  very 
different  thing  from  saying  that  it  causes  aU  its  phenomena,  which  is 
what  the  lactic-acid  theory  asserts.  That  theory  is,  that  lactic  acid 
is  the  rheumatic  poison,  the  special  matei^ies  morbi  which  initiates  and 
sets  agoing  all  the  phenomena  of  the  disease.  One  of  the  most  con- 
stant of  these  phenomena  is  the  presence  in  the  blood  of  an  excess  of 
lactic  acid.  But  lactic  acid  cannot  be  the  cause  of  its  own  increased 
formation — of  its  own  excess.  The  position  is  an  absurd  one;  but 
its  very  absurdity  serves  to  demonstrate  the  weakness  of  the  lactic- 
acid  theory,  and  to  bring  before  us  the  real  nature  of  the  question 
which  we  have  to  consider,  and  of  the  difficulties  which  we  have  to 
face. 

The  advocates  of  the  lactic-acid  theory  of  rheumatism  have  taken 
one  of  the  phenomena  of  the  disease,  and  have  raised  it  from  its  nor- 
mal and  subordinate  position  of  a  symptom,  to  the  rank  and  dignity 
of  an  exciting  cause.  In  so  doing  they  have  necessarily  fallen  into 
error.  Excess  of  acid  may  cause  joint  pains,  but  what  causes  the 
excess  of  acid?  That  has  to  be  explained,  no  less  than  the  phenom- 
ena which  combine  with  it  to  form  the  symptoms  of  acute  rheumatism. 

And  herein  we  see  the  inadequacy  of  Dr.  Foster's  observations  to 
throw  light  on  the  ultimate  pathology  of  the  disease ;  and  the  short- 
sightedness of  the  view  which  regards  them  as  doing  so.  In  his  cases 
the  lactic  acid  was  given  to  the  patient,  and  its  presence  in  excess 
was  readily  accounted  for.  In  acute  rheumatism  the  excess  of  lactic 
acid  is  the  phenomenon  which,  of  all  others,  it  is  at  once  most  essen-' 
tial  and  most  difficult  to  explain.  If  the  first  requisite  to  the  pro- 
duction of  rheumatism  be  an  excess  of  lactic  acid,  the  first  requisite 
to  a  satisfactory  theory  of  rheumatism  is  that  it  should  account  for 
this  excess.  An  attempt  to  do  so  has  been  made  by  some  of  the  ad- 
vocates of  the  lactic-acid  theory,  notably  by  Corrigan  and  Senator. 
Lactic  acid,  they  say,  is  formed  during  muscular  exercise.  Under 
ordinary  circumstances  it  is  partly  oxidized  and  got  rid  of  as  carbonic 
acid  and  water;  partly,  when  there  is  a  great  deal  of  it,  excreted  un- 
altered in  the  sweat.  Should  the  cutaneous  surface  be  chilled,  the 
elimination  of  the  acid  will  be  checked,  and  it  will  accumulate  in  the 
system. 

That  chilling  of  the  surface  when  heated  by  exercise  may  be  fol- 
lowed by  a  rheumatic  attack  there  is  no  doubt.  But  to  be  heated  by 
exercise  is  so  common  at  the  age  at  which  acute  rheumatism  chiefly 
occurs,  and  to  be  exposed  to  cold  so  common  in  the  climate  in  which 
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it  most  prevails,  that  great  allowance  has  to  be  made  for  the  elements 
of  chance  and  accidental  coincidence.  But  making  allowance  for 
these,  there  can  be  no  doubt  that  overheating  and  subsequent  ex- 
I)08ure  to  cold,  and  even  such  exposure  without  previous  overheating, 
do  in  some  cases  seem  to  determine  a  rheumatic  attack.  But  it  does 
not  follow  that  the  determining  agent  is  the  checking  of  the  action  of 
the  skin.  Overheating  and  subsequent  chilling  are  not  the  only 
effects  of  exercise  and  subsequent  exposure ;  they  are  not  even  the 
most  common.  A  more  constant  and  more  imx)ortant  one  is  exhaus- 
tion, and  the  probable  explanation  of  the  connection  which  obtains 
between  the  exercise  and  the  rheumatism  is  that  the  exhaustion  con- 
sequent on  the  exercise  renders  the  system  more  susceptible  to  the 
action  of  the  rheumatic  poison.  The  depressing  influence  of  cold  by 
lowering  the  whole  vitality  would  lead  to  the  same  result. 

A  gi'eater  liability  to  the  action  of  certain  morbific  agencies,  when 
the  system  is  exhausted  or  depressed  from  any  cause,  has  been  noted 
in  connection  with  many  diseases.  Beferring  to  malarial  fevers,  with 
which,  as  we  shall  by  and  by  see,  rheumatic  fever  has  many  analogies, 
Niemeyer  says :  "  Exhausting  exercises  and  other  debilitating  influ- 
ences, errors  of  diet,  and  particularly  catching  cold,  increase  the  pre- 
disx)08ition  so  much,  that  persons  who  have  long  been  exposed  to 
malaria  with  impunity  are  not  affected  by  it  till  one  of  these  causes 
has  acted  on  them." 

In  the  case  of  acute  rheumatism  it  is  not  so  much  the  exercise,  as 
the  exhaustion  which  follows  it;  it  is  not  so  much  the  chilling  of  the 
surface  as  the  depressing  action  of  the  cold  on  the  system  which  are 
the  disturbing  agencies.  They  do  not  themselves  produce  the  dis- 
ease, but  they  render  the  system  more  liable  to  the  action  of  the  rheu- 
matic poison. 

There  are  other  cogent  reasons  for  rejecting  the  view  that  chill- 
ing of  the  surface  plays  the  part  attributed  to  it  in  the  production  of 
acute  rheumatism.  In  the  first  place,  it  is  to  be  noted  that  chilling 
of  the  surface,  when  heated  by  exercise,  is  frequently  had  recourse  to 
with  impunity,  if  not  with  actual  benefit.  Then  again,  if  we  regard 
sudden  chilling  of  the  surface  as  a  danger,  and  as  a  cause  of  acute 
rheumatism,  how  are  we  to  explain  the  beneficial  action  of  the  cold 
bath  in  the  hyperpyrexia  of  malignant  cases  of  that  disease?  Here 
we  have  the  malady  presenting  itself  in  the  most  distinct  form,  lactic 
acid  is  being  freely  thrown  off  by  the  skin,  the  patient  is  in  imminent 
danger,  and  yet  the  only  thing  which  does  him  good — the  only  thing 
which  seems  to  give  him  a  chance  of  recovering — is  to  apply  cold  to 
the  surface,  thereby  not  only  lowering  the  temperature,  but  checking 
also  the  action  of  the  skin.     The  same  agency  which  is  blamed  for 
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causing  the  patient's  illness  is  applied  in  a  more  decided  manner  to 
get  him  out  of  it,  and  is  really  the  only  reliable  means  of  attaining 
this  end. 

This  theory  as  to  the  mode  of  production  of  acute  rheumatism, 
and  of  the  operation  of  cold,  has  other  inherent  weaknesses. 

It  means,  first,  that  during  half-an-hour's  violent  exercise  there  is 
formed  in  the  systems  of  those  of  rheumatic  constitution  enough 
lactic  acid  to  produce  an  attack  of  acute  rheumatism ;  second,  that 
every  time  they  take  active  exercise,  such  persons  are  liable  to  be  laid 
up  by  that  disease ;  and,  third,  that  they  are  saved  from  such  a  mis- 
fortune only  by  the  free  action  of  their  skins.  Nature  often  bungles, 
but  never  to  that  extent. 

But  still  more  is  involved  in  this  belief;  for,  if  we  adopt  it,  we 
must  also  believe  that  during  half-an-hour*s  violent  exercise  there  is 
produced  in  the  system  enough  lactic  acid  not  only  to  give  rise  to 
acute  rheumatism,  but  to  keep  up  the  symptoms  of  that  disease  for 
weeks,  and  to  supply  at  the  same  time  the  excess  of  acid  which  is 
being  eliminated  during  the  whole  period  of  the  continuance  of  the 
malady.  The  mere  statement  of  what  is  involved  in  this  belief  suffices 
to  condemn  it.  For  to  suppose  that  the  whole  of  the  lactic  acid  which 
is  required  to  produce  an  attack  of  acute  rheumatism  of  several  weeks' 
duration,  with  its  accompanying  profuse  acid  perspirations,  could  be 
produced  in  the  system  in  the  course  of  half  an  hour,  is  to  presup- 
pose the  existence  in  the  system,  at  the  end  of  that  half-hour,  of  a 
quantity  of  lactic  acid,  which  (granting  that  acid  to  be  the  cause  of 
the  rheumatism)  would  produce  the  most  acute  inflammation  of  aU 
the  tissues  of  the  body  liable  to  rheumatic  inflammation,  and  kill  the 
patient  by  such  inflammation  in  two  or  three  days.  On  this  view  of 
its  causation  and  nature  all  cases  would  be  acute,  and  the  disease 
would  be  more  formidable  and  fatal  than  it  is. 

Again,  if  the  poison  of  the  disease  were  thus  produced — if  the 
whole  of  the  materies  morbi  existed  in  the  system  at  the  commence- 
ment of  the  attack — which  would  be  the  case  if  the  above  view  were 
correct — we  should  find  the  symptoms  of  acute  rheumatism  developed, 
not  gradually  as  is  the  case,  but  quickly,  and  very  soon  after  the  chill 
was  applied ;  we  should  have  the  joints  affected,  not  in  succession  as 
is  the  case,  but  all  at  the  same  time,  and  also  very  soon  after  the 
chill;  and  we  should  have  the  heart  involved  in  every  case.  We 
should  find,  too,  that  the  free  action  of  the  skin,  and  consequent 
elimination  of  the  acid,  which  characterize  the  disease,  would  be 
followed  by  relief  of  the  pain;  and  that  we  know  is  not  the  case. 

No,  it  is  simply  impossible  that  the  gradual  onset  of  the  symp- 
toms of  acute  rheumatism,  the  protracted  and  varying  course  of  the 
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disease,  the  shifting  character  of  the  joint  inflammation,  and  the  long- 
continued  hyperacidity  of  the  secretions,  can  result  from  such  an 
excess  of  lactic  acid  as  could  be  produced  in  one  or  in  a  dozen  hours' 
violent  exercise.  In  an  attack  of  acute  rheumatism  there  is  eliminated 
by  the  skin  alone  in  twenty-four  hours  a  quantity  of  acid  greater 
than  is  likely  to  exist  in  the  system  at  the  end  of  an  hoar's  exercise. 

It  is  erroneous  and  misleading  to  regard  the  excess  of  lactic  acid, 
which  undoubtedly  does  exist  in  acute  rheumatism,  as  simply  an 
accumulation.  The  use  of  this  term,  and  the  undue  importance  at- 
tached to  the  operation  of  cold,  have  led  to  a  misinterpretation  of  the 
phenomena  observed.  What  we  mean  when  we  say  that  an  excretory 
product  accumulates  in  the  system,  is  that  it  is  being  formed  but  not 
properly  eliminated.  But  in  acute  rheumatism  there  is  increased, 
and  very  greatly  increased,  elimination  as  weU  as  increased  formation; 
and  this  increased  elimination  goes  on  during  the  whole  course  of 
the  malady.  The  most  severe  cases,  those  in  which  there  is  most 
suffering,  and  most  of  the  characteristic  joint  affection,  are  also  those 
in  which  the  perspiration  is  most  profuse  and  most  markedly  acid, 
and  in  which,  therefore,  the  acid  is  most  freely  eliminated.  We  can- 
not say  that  in  such  circumstances  there  is  any  accumulation  of  lactic 
acid  in  the  system ;  for  it  is  being  eliminated  in  unusual  quantity. 
Such  increased  elimination  implies,  not  accumulation,  but  increased 
formation ;  and  this  is  the  phenomenon  which  calls  for  attention  and 
for  explanation.  Increased  formation  of  lactic  acid  is  one  of  the  es- 
sential features  of  acute  rheumatism ;  and  no  theory  of  that  disease 
can  be  regarded  as  satisfactory,  which  does  not  recognize  and  ac- 
count for  this  increase.     This  the  lactic-acid  theory  fails  to  do. 

Other  symptoms  of  the  disease,  too,  this  theory  not  only  does  not 
explain,  but  does  not  even  take  cognizance  of.  In  advancing  a  theory 
of  the  causation  of  acute  rheumatism,  we  have  to  account,  not  only 
for  the  occurrence  of  the  joint  pains,  the  febrile  disturbance,  and  the 
acid  sweats,  but  for  the  occuiTence  of  the  symptoms  which  precede 
these  special  and  characteristic  manifestations  of  the  fully  developed 
disease ;  and  precede  even  the  evidence  of  the  existence  of  an  excess 
of  lactic  acid.  A  case  of  acute  rheumatism  does  not  leap  at  once  in 
medias  res.  The  characteristic  symptoms  of  the  disease  are  preceded 
often  for  two,  three,  or  more  days  by  shivering,  malaise,  and  a  sense  of 
weakness  accompanied  by  aching  of  the  limbs.  These  initial  symp- 
toms are  as  much  a  part  of  the  ailment  as  the  joint  pains  which 
they  usher  in,  and  have  equally  to  be  accounted  for.  This  the  lactic- 
acid  theory  does  not  even  attempt  to  do. 

But  while  we  reject  the  view  which  regards  lactic  acid  as  the 
cause  of  rheumatic  fever,  as  the  morbific  agency  which  originates  the 
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disease,  we  are  far  from  regarding  that  acid  as  without  action,  and 
as  having  no  share  in  the  production  of  the  phenomena  of  a  rheu- 
matic attack.  An  excess  in  the  blood  of  any  product  of  retrograde 
tissue  metamorphosis  could  scarcely  be  without  some  action.  And 
there  can  be  no  reasonable  doubt  that  the  profuse  perspirations  which 
form  a  characteristic  feature  of  the  disease  are  mainly  due  to  the 
stimulant  action  on  the  skin  of  the  excess  of  lactic  acid  in  the  blood. 
It  is  probable,  too,  that  should  formation  exceed  elimination,  the 
resulting  excess  of  acid  would  tend  to  exaggerate  the  already  existing 
disturbance  of  the  fibrous  tissues,  and  so  aggravate  the  pains  and 
general  symptoms  of  the  malady. 

We  shall  by  and  by  see  that  there  is  reason  to  suppose  that  cases 
in  which  the  fibrous  tissues  have  been  weakened  and  rendered  irri- 
table by  frequently  rei)eated  rheumatic  attacks  may  have  their  con- 
valescence retarded  and  the  ailment  prolonged  by  the  action  of  the 
acid  on  the  altered  fibrous  tissues.  Such  cases  may  be  placed  in  the 
same  category  as  that  related  by  Dr.  Foster.  They  tend  to  show 
that  the  presence  of  an  excess  of  lactic  acid  in  the  blood  has  a  dis- 
turbing action  on  the  fibrous  tissues;  but  they  do  not  show  that 
that  acid  is  the  rheumatic  poison. 

The  Neurotic  Theory  of  Rheumatism. 

One  of  the  most  prominent  and  popular  of  modem  physiological 
doctrines  is  that  which  teaches  that  every  physiological  act  and  every 
normal  function  is  carried  on  under  the  controlling  influence  of  the 
nervous  centres. 

A  doctrine  at  once  so  simple  and  so  far-reaching  could  not  fail 
to  strike  pathologists,  and  to  be  applied  by  them  to  the  explanation 
of  some  of  the  phenomena  with  which  they  have  to  deal.  If  such 
and  such  a  function  is  dominated  by  a  special  nervous  centre,  and 
is  dependent  for  its  due  performance  on  the  integrity  of  that  centre, 
may  not  the  derangements  of  that  function  which  are  noted  in  disease 
be  the  result  of  disturbances  originating  in  its  dominating  centre? 
The  general  doctrine  thus  formulated  evidently  admits  of  wide  appli- 
cation. Theoretically  there  is  scarcely  any  disorder  of  function  to 
which  it  might  not  be  applied  with  some  degree  of  plausibility ;  and 
there  is  considerable  danger  of  our  being  seduced  into  the  too  free 
utilization  of  so  simple  a  doctrine  in  explanation  of  morbid  phenom- 
ena.    Against  this  danger  we  must  be  on  our  guard. 

An  instance  of  the  ready  appropriation  of  this  doctrine  by  patholo- 
gists we  have  in  one  of  the  modem  views  as  to  the  causation  of  py- 
rexia.    Physiology  teaches  that  the  nervous  centres  exercise  a  con- 
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trolling  influence  over  the  heat  of  the  body ;  and  clinical  research 
has  demonstrated  that  some  injuries  and  non-inflammatory  lesions 
of  the  nervous  centres  cause  a  rise  in  the  temperature  of  the  body. 
The  increased  body  heat  noted  in  such  cases  is  clearly  of  neurotic 
origin,  and  the  demonstration  of  the  occurrence  of  such  rises  of  tem- 
perature naturally  suggests  a  neurotic  theory  of  fever.  But  the  ap- 
plication of  this  theory  to  the  explanation  of  the  occurrence  of  aU 
forms  of  fever  is  an  instance  of  the  too  free  application  of  the  doc- 
trine in  question.  Because  in  some  cases  increased  body  heat  is  of 
neurotic  origin,  it  does  not  follow  that  all  fever  is  so.  The  inference 
is  wider  than  the  facts  warrant. 

Another  example  of  the  free  application  of  the  doctrine  to  the  ex- 
planation of  the  phenomena  of  disease — that  which  specially  concerns 
us  at  present — ^we  have  in  the  attempt  to  explain  by  it  the  occurrence 
of  rheumatic  inflammation  of  the  joints. 

It  is  an  established  fact  in  pathology  that  joint  troubles  occur  as 
a  sequence  of  lesions  of  nerves  and  nerve  centres. 

Charcot,  describing  them  as  they  occur  in  connection  with  brain 
lesions,  says  that  they  are  chiefly  found  in  cases  of  hemiplegia  where 
the  paralysis  is  consequent  on  encephalitis  or  brain-softening. 
Brown-Sequard,  referring  to  the  pain  sometimes  experienced  when 
paralzyed  limbs  are  pressed  upon  or  moved,  says  that  such  pains 
''depend  ui)on  a  subacute  inflammation  of  the  muscles  or  joints 
which  is  often  mistaken  for  a  rheumatic  affection."  Dr.  J.  R.  Mit- 
chell as  far  back  as  1831  caUed  attention  to  joint  changes  occurring 
as  a  sequence  of  injuries  of  the  spine.  More  recently  attention  has 
been  prominently  directed  to  this  subject  by  his  son.  Dr.  Weir  Mit- 
chell, who  describes  the  **  curious  inflammatory  states  of  the  joints" 
which  foUow  injuries  to  nerves,  especially  those  of  the  arm.  Then 
again,  as  research  has  advanced  and  knowledge  increased  it  has  be- 
come more  and  more  certain  that  rheumatoid  arthritis  is  a  disease 
per  8€y  quite  distinct  from  both  gout  and  rheumatism  both  in  its 
clinical  history  and  in  its  pathology ;  and  the  special  attention  which 
as  a  separate  ailment  it  has  received  has  led  pathologists  more  and 
more  to  lean  to  the  view  originally  advanced  by  Eemak,  that  the  joint 
changes  which  form  its  characteristic  feature  are  somehow  or  other 
the  result  of  malnutrition  consequent  on  weakening  of  nerve  centres. 

With  the  growing  belief  in  the  doctrine  of  the  localization  of  cere- 
bral function,  and  of  the  part  played  bj^  nerve  centres  in  controlling 
and  regulating  the  functions  of  organic  life ;  with  such  distinct  evidence 
as  we  have  that  serious  joint  changes  do  take  place  as  a  consequence 
of  lesions  of  nerves  and  nerve  centres,  and  with  the  mind  of  the  pro- 
fession all  but  made  up  that  rheumatoid  arthritis  is  of  neurotic  origin, 
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it  waa  inevitable  that  we  should  ere  long  hear  of  a  neurotic  theory  of 
rheumatism.  Such  a  theory  was  indeed  suggested  by  the  elder  Dr. 
Mitchell,  but  the  suggestion  lay  dormant  till  increasing  knowledge 
of  the  subject  to  which  he  drew  attention,  the  occurrence  of  joint 
troubles  as  sequence  of  nerve  lesions,  combined  with  the  result  of 
the  separate  study  of  the  pathology  of  ^rheumatoid  arthritis,  led  to 
its  revival. 

This  theory  has  assumed  two  forms. 

By  most  of  those  who  advocate  it  the  disturbance  of  the  nerve 
centres  which  originates  the  joint  troubles  is  believed  to  be  produced 
by  peripheral  irritation  ai)plied  to  the  surface  nerves,  and  trans- 
mitted by  them  to  the  nutrition  centres  of  the  joints.  That  joint 
troubles  might  thus  be  induced  there  can  be  no  doubt;  but  that  acute 
rheumatism  could  be  so  caused  seems  to  me  highly  improbable.  For 
in  the  first  place  acute  inflammation  such  as  that  which  characterizes 
the  joint  affection  of  that  disease  is  not  the  form  of  joint  trouble 
which  we  find  associated  with  lesions  of  nerves  and  nerve  centres. 
Nor  can  it  be  regarded  as  a  priori  other  than  highly  improbable  that 
such  acute  sthenic  inflammation  should  be  the  result  of  mahiutri- 
tion.  And,  in  the  second  place,  inflammation  of  the  joints  is  not  the 
only  thing  with  which  we  have  to  deal  in  acute  rheumatism.  The 
disease  has  other  features  and  other  phenomena  calling  for  explana- 
tion as  much  as  do  the  joint  lesions.  If,  for  instance,  as  is  main- 
tained, cold  be  the  common  cause  of  the  j^eripheral  nerve  irritation 
which  sets  the  malady  agoing,  why  is  the  disease  more  common  in 
temperate  than  in  cold  climates?  Why  is  it  most  common  at  the  age 
at  which  the  power  of  resisting  cold  is  greatest— fifteen  to  fifty? 
And  why  so  rare  among  children  and  older  people  whose  power  of 
resisting  cold  is  so  much  less?  Again,  how  on  this  view  are  we  to 
explain  the  invasion  of  fresh  joints  after  the  patient  has  been  warm 
in  bed  for  days,  maybe  for  weeks?  How  account  for  the  occurrence 
of  endocarditis  and  pericarditis?  Why  is  the  endocarditis  so  limited 
in  extent?  Why  does  it  affect  only  the  valves  of  the  left  side,  and 
only  one  surface  of  the  valve?  How  account  for  the  excess  of  lactic 
acid  in  the  system? 

These  are  all  points  of  which  an  explanation  must  be  given;  and 
no  theory  of  rheumatism  can  be  regarded  as  satisfactory  which  does 
not  do  so.  But  the  neurotic  theory  takes  no  cognizance  of  the  heart 
trouble,  and  offers  of  the  joint  inflammation  an  explanation  which 
fails  to  deal  with  some  of  the  characteristic  features  of  that  lesion. 

The  fact  is  that  the  phenomena  of  acute  rheumatism  are  such  as 
can  be  explained  on  no  view  which  does  not  recognize  the  action  of  a 
poison  which  is  produced  in  the  system  during  the  course  of  the 
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malady  and  circulates  in  the  blood.  Becognizing  this,  Dr.  Latham, 
one  of  the  most  strenuous  advocates  of  the  neurotic  theory,  advanced 
the  view  that  as  a  result  of  exposure  to  cold  there  is  produced  a  hy- 
persemic  state  of  the  muscles,  that  trom  this  there  results  an  increased 
formation  of  glycocin,  that  this  is  ultimately  transformed  in  the 
liver  into  uric  acid,  and  that  this  uric  acid 'it  is  which  by  impairing 
the  action  of  the  nutrition  centres  of  the  joints  causes  the  inflaiQma- 
tion  noted  in  acute  rheumatism.  According  to  this  view  uiic  acid 
with  some  aid  from  lactic  acid  causes  rheumatism  much  as  it  causes 
gout. 

The  objections  to  this  very  ingenious  theory  are,  first,  all  those 
which  have  been  already  advanced  against  the  original  form  of  the 
neurotic  theory — and,  second,  the  fact  which  has  been  demonstrated 
by  Garrod  and  others  over  and  over  again,  that  uric  acid  does  not 
exist  in  excess  in  the  blood  in  acute  rheumatism.  It  is  an  acid  which 
when  it  exists  is  very  easily  detected.  According  to  Dr.  Latham's 
hyi)othesis  it  ought  to  be  there;  but  it  really  is  not. 

It  may  be  laid  down  as  a  general  rule  in  science  that  when  we 
have  to  advance  several  hypotheses  to  explain  one  set  of  phenomena 
we  are  almost  certainly  on  the  wrong  tack.  Dr.  Latham's  theory  of 
the  mode  of  production  of  acute  rheumatism  bristles  with  hypotheses. 
The  ability  with  which  he  manipulates  them  does  not  remove  the 
weakness  and  inherent  improbability  imparted  to  his  theory  by  their 
number,  and  the  absence  of  facts  to  support  them. 

Of  all  acute  febrile  ailments  acute  rheumatism  is  the  one  in  which 
the  nervous  centres  give  least  evidence  of  disturbance.  In  typhus 
and  typhoid  fevers,  scarlet  fever,  pneumonia,  etc.,  there  are  gener- 
ally symptoms  distinctly  and  directly  referable  to  disturbance  of  the 
brain.  In  rheumatic  fever  such  symptoms  seldom  occur  except  in 
cases  of  hyperpyrexia  and  in  cases  complicated  with  acute  carditis 
or  pericarditis,  and  in  them  the  nervous  symptoms  are  due  to  special 
causes,  and  have  no  connection  with  the  joint  troubles. 

Neither  the  natural  history  nor  the  clinical  features  of  acute  rheu- 
matism support  the  view  that  the  disease  is  of  neurotic  origin.  As 
Amozan  remarks,  "  Avant  de  prononcer  que  les  lesions  articulaires  du 
rhumatisme  sont  des  lesions  trojihiques  dependant  de  la  moelle,  il 
faudrait  d^montrer  d'abord  que  celle-ci  est  reellement  atteinte." 

Pathological  analogies  have  been  infen*ed  between  gout,  rheuma- 
tism, rheumatoid  arthritis,  and  spurious  arthritis  because  the  joints 
are  affected  in  each;  but  the  analogies  are  really  clinical,  and  we 
must  be  careful  to  distinguish  between  clinical  and  pathological  anal- 
ogy, or  we  shall  fall  into  pathological  error. 

The  joint  troubles  referred  to  represent  four  different  ailments  as 
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distinct  in  their  pathological  histories  as  are  pneumonia,  bronchitis, 
asthma,  and  pulmonary  emphysema.  Because  these  ailments  consist 
each  in  some  form  of  pulmonary  trouble  we  do  not  infer  pathological 
analogies  between  them,  or  refer  each  to  disorder  of  the  respiratory 
centre.  Though  we  look  upon  asthma  as  a  disease  of  the  nervous 
system,  we  do  not  say  tHat  bronchitis  is  so  too.  During  an  attack  of 
either  ailment  the  calibre  of  the  bronchial  tubes  is  diminished,  and 
their  functional  utility  interfered  with,  but  we  do  not  allow  such 
clinical  analogies  to  blind  us  to  the  fact  that  the  two  ailments  have 
no  pathological  affinity.  The  joint  troubles  which  result  from  nerve 
lesions  bear  to  acute  rheumatism  no  closer  resemblance  either  clini- 
cally or  pathologically  than  asthma  does  to  acute  bronchitis;  and  a 
careful  consideration  of  all  the  evidence  leads  us  to  indorse  Amo- 
zan's  conclusion  that  "  les  rapports  entre  le  systeme  nerveux  et  le 
rhumatisme  articulaire  sont  encore  h.  trouver." 

The  Miasmatic  Theory  of  Rheumatism. 

In  rejecting  the  neurotic  theory  of  rheumatism  we  reject  the  view 
that  the  disease  is  due  to  disturbance  originating  independently  of  a 
special  poison. 

In  rejecting  the  lactic-acid  theory  we  reject  the  view  that  the 
rheumatic  poison  is  generated  within  the  system. 

The  Only  alternative  view  is  that  this  poison  enters  the  system 
from  without. 

Of  such  poisons  there  are  two  kinds — the  contagia  and  the  mias- 
mata. What  knowledge  we  possess  regarding  the  nature  and  mode 
of  action  of  these  poisons  has  been  got  less  from  a  study  of  the  poi- 
sons themselves  than  from  a  study  of  the  phenomena  to  which  they 
give  rise. 

The  essential  properties  of  the  fevers  to  which  the  contagia  give 
rise  are  as  follows : 

1.  They  are  communicable  from  the  sick  to  the  healthy. 

2.  They  have  a  fixed  and  definite  period  of  duration. 

3.  One  attack,  as  a  rule,  confers  immunity  from  a  second. 

But  rheumatic  fever  is  not  communicable  from  the  sick  to  the 
healthy ;  it  has  no  fixed  period  of  duration ;  and  one  attack  confers  no 
immunity  against  a  second.  As  rheumatic  fever  bears  no  analogy 
to  the  contagious  fevers  its  poison  cannot  be  regarded  as  a  contagium. 

In  studying  malarial  fevers  the  facts  which  force  themselves  most 
prominently  on  our  attention  are  as  follows : 

1.  They  are  most  apt  to  occur  in  low-lying,  damp  localities,  in 
certain  climates,  and  at  certain  seasons  of  the  year. 
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2.  Some  people  are  more  liable  to  be  attacked  than  others. 

3.  They  have  no  definite  period  of  duration. 

4.  They  are  not  communicable  from  the  sick  to  the  healthy. 
Now  we  cannot  fail  to  see  that  these  are  quite  the  attributes  of 

acute  rheumatism.  It  is  most  common  in  temperate  climates,  at  cer- 
tain seasons,  and  in  damp,  low-lying  localities ;  it  has  no  fixed  period 
of  duration;  it  is  not  communicable  from  the  sick  to  the  healthy ; 
some  people  are  more  liable  to  suffer  than  others ;  and  its  poison, 
we  have  seen  reason  to  believe,  enters  the  system  from  without. 
But  the  analogy  between  rheumatic  fever  and  the  common  malarial 
fevers  does  not  end  here.  A  stiU  further  analogy  may  be  traced  in 
their  clinical  histories. 

1.  Malarial  fever  is  irregular  in  type,  and  characterized  by  varia- 
tions in  its  course.     So  is  rheumatic  fever. 

2.  Profuse  perspirations  characterize  the  course  of  malarial  fevers ; 
so  they  do  that  of  rheumatic  fever. 

3.  During  the  course  of  malarial  fevers  the  urine  is  loaded  with 
urates ;  so  it  is  in  rheumatic  fever. 

4.  One  attack  of  malarial  fever  seems  to  render  the  system  more 
liable  to  its  recurrence;  the  same  is  true  of  rheumatic  fever. 

6.  Malarial  fevers  often  leave  an  impress  on  the  system  which 
renders  the  sufferer  liable  to  disturbance  and  the  recurrence  of  some 
of  their  symptoms  irom  slight  causes.  Bheumatic  fever  often  has 
the  same  effect. 

6.  Unless  arrested  by  treatment  malarial  fevers  are  apt  to  have  a 
protracted  and  uncertain  course;  so  is  rheumatic  fever. 

7.  The  course  of  malarial  fever  is  speedily  arrested  by  large  doses 
of  the  cinchona  compounds.  The  course  of  rheumatic  fever  is  as 
speedily  checked  by  large  doses  of  the  salicyl  compounds. 

It  is  evident  that  the  rheumatic  poison,  both  in  its  history  and 
in  its  effects  on  the  system,  bears  a  closer  analogy  to  the  poison  of 
malarial  fevers  than  to  any  other  morbific  agency. 

The  ix)i8on  which  gives  rise  to  malarial  fever,  and  that  which 
gives  rise  to  rheumatic  fever,  are  distinct  and  separate  agencies ;  but 
the  analogies  noted  in  the  natural  history  and  course  of  the  ailments 
which  they  respectively  produce  are  sufficiently  close  to  indicate  the 
probability  of  their  being  allied  in  nature  and  in  mode  of  action. 

The  existence  of  some  x>oints  of  analogy  between  intermittent  and 
rheumatic  fever  did  not  escape  the  notice  of  some  of  the  older  ob- 
servers. Hay  garth  **  thought  that  there  were  several  analogies  be- 
tween an  ague  and  a  rheumatic  fever.  In  both  diseases  the  urine  lets 
fall  a  similar  lateritious  sediment.  In  intermittent  as  well  as  rheu- 
matic fever  the  blood  when  let  is  covered  with  an  inflammatory  crust. 
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The  pain  and  fever  of  rheumatism  have  certain  periodical,  though 
not  quite  regular,  paroxysms  and  intermissions." 

Acute  rheumatism  is  generally  regarded  as  a  continued  fever ;  but 
except  its  prolonged  duration,  it  possesses  none  of  the  characteristics 
of  such  a  fever.  The  continued  fevers  have  a  regular  and  continuous 
course,  a  typical  and  characteristic  range  of  temperature,  and  a  defi- 
nite period  of  duration;  often  they  terminate  by  a  distinct  crisis. 
Bheumatic  fever  has  none  of  these  characteristics ;  its  course  is  irreg* 
ular;  it  has  no  definite  period  of  duration,  and  no  typical  range  of 
temperature ;  it  never  terminates  by  a  distinct  crisis,  and  it  is  im- 
possible to  say  how  long  a  case  may  last  if  left  to  pursue  its  natural 
course.  Seeing  a  man  sufi*ering  from  one  of  the  continued  fevers  one 
can  foretell  with  tolerable  certainty  the  future  course  and  duration 
of  the  malady.  In  rheumatic  fever  this  cannot  be  done;  to-day  the 
temperature  may  be  104°,  and  the  joints  acutely  inflamed;  a  couple 
of  days  later  the  temperature  may  be  100°  and  the  joints  much  better; 
a  few  days  afterward  the  acute  symptoms  may  have  again  returned, 
and  the  fever  be  as  high  as  ever ;  and  so  it  may  rise  and  fall,  and  rise 
and  fall  every  few  days  for  several  weeks  in  succession,  or  the  disease 
may  come  to  a  termination  at  the  end  of  eight  or  ten  days.  Irregu- 
larity is  the  prominent  feature  of  both  the  course  and  the  duration 
of  acute  rheumatism.  "  Irregular  pyrexia  is  joined  with  irregular 
perspirations"  (Scudamore) .  It  is  evident  that  this  fluctuating  course 
is  more  like  that  of  remittent  and  intermittent,  than  that  of  the  con- 
tinued fevers. 

There  are  reasonable  grounds,  it  will  be  seen,  for  regarding  rheu- 
matism as  malarial  in  nature,  and  its  poison  as  a  miasm  which  enters 
the  system  from  without.  The  further  prosecution  of  our  inquiry 
necessitates  a  preliminary  investigation  into  the  nature  of  malarial 
poisons  generally. 

The  Nature  of  Malaria. 

"I  have  no  hesitation,"  says  Niemeyer,  "in  saying  decidedly  that 
marsh  miasm — malaria — must  consist  of  low  vegetable  organisms." 
Though  when  Niemeyer  wrote  these  words  our  knowledge  scarcely 
warranted  so  decided  a  statement,  the  evidence  which  has  accumu- 
lated since  then  quite  justifies  it  now. 

Lonzi  and  Terrigi,  Klebs  and  Tommasi-Crudeli  made  a  number  of 
observations  and  researches  in  the  malarial  district  of  the  Agro 
Bomano  near  Rome  which  led  them  to  believe  that  the  malarial  poison 
is  an  organism  which  may  be  obtained  from  the  soil,  and  may  be 
cultivated  in  the  bodies  of  animals. 

Laveran,  whose  researches  were  carried  on  in  Algiers,  found  that 
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the  blood  of  those  snffering  from  malarial  fever  contained :  (1)  cresr 
cented  pigmented  bodies;  (2)  pigmented  bodies  in  the  red  corpus- 
cles, and  (3)  pigmented  flagellate  organisms.  These  different  forms 
he  regarded  as  different  phases  in  the  development  of  an  organism 
which  he  believed  to  be  the  malarial  poison— the  cause  of  the  disease. 
His  observations  have  been  amply  confirmed  by  other  obsen'^ers. 
Osier  describes:  (1)  amoeboid  bodies  in  the  red  corpuscles;  (2)  pig- 
mented bodies  in  the  red  corpuscles ;  (3)  large  solid  bodies  in  the 
inteiior  of  vacuoles ;  (4)  free  pigmented  crescents  which  may  some- 
times be  seen  to  develop  in  the  interior  of  the  red  corpuscles;  (5)  ro- 
sette forms;  (6)  scattered  small  bodies  resulting  from  segmentation 
of  the  rosettes;  (7)  flagellate  organisms,  round,  ovoid,  or  x)ear-Bhaped, 
with  finely  granular  protoplasm;  (8)  small,  round  pigmented  bodies 
one-fourth  to  one-half  the  size  of  the  red  corpuscles. 

The  amceboid  and  pigmented  bodies,  though  met  with  in  both 
acute  and  chronic  cases,  seemed  to  be  chiefly  associated  with  acute 
manifestations  of  the  disease ;  while  the  crescents  were  noted  chiefly 
in  chronic  cases  and  in  the  later  stages  of  acute  cases.  Quinine  al- 
ways caused  the  pigmented  bodies  to  disappear. 

Councilman's  observations  are  in  accord  with  those  of  Osier. 
The  segmented  organisms  he  found  chiefly  just  before  and  during  the 
cold  stage.  The  crescentic  form  he  found  only  in  malarial  cachexia. 
AU  foims  he  found  most  abundantly  in  blood  taken  from  the  spleen. 
The  effects  of  quinine  on  those  organisms  were  carefully  noted  by 
him.  The  administration  of  this  drug  in  large  dose  always  caused 
the  segmented  organisms  to  disappear;  while  on  the  crescentic  it  had 
no  particular  effect.  The  later  researches  and  observations  of  Golgi, 
Manson,  and  others  have  fully  verified  the  accuracy  of  Laveran's  ob- 
servations, and  it  may  be  accepted  as  proved  that  the  organisms 
which  he  found  in  the  blood  of  those  suffering  from  malarial  fever 
are  really  the  poison  which  gives  rise  to  the  disease. 

The  Mode  of  Action  of  Malaria. 

Malarial  poisons  being  organisms  their  morbific  action  is  likely 
to  bear  a  relation  to  their  reproduction  and  organic  growth.  The 
phenomena  of  the  maladies  which  they  cause  are  indeed  such  as  can 
scarcely  be  explained  on  any  other  view.  A  short  residence,  even 
one  night,  in  a  malarial  district  may  give  rise  to  a  fever  of  some 
weeks'  duration.  If  during  one  night  the  sufferer  inhaled  enough 
poison  to  cause  an  attack  of  fever  so  prolonged — if  the  whole  of  the 
poison  requisite  to  the  production  of  such  an  iUness  existed  in  and 
acted  on  the  system  at  the  commencement  of  the  attack,  the  sufferer 
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should  be  speedily  killed  by  a  dose  competent  to  produce  such  an 
illness.  Moreover,  if  the  whole  of  the  poison  existed  in  the  system 
at  the  commencement  of  the  attack  not  only  would  the  full  effects  of 
the  poison  be  produced  at  once,  but  malarial  fevei's  would  lose  their 
intermittent  and  remittent  character,  and  their  phenomena  be  con- 
centrated into  a  violent  attack  of  continued  fever  in  which  recovery 
would  be  the  exception.  It  does  not  seem  possible  to  explain  the 
phenomena  of  these  fevers  on  the  supposition  that  the  whole  of  the 
poison  necessary  to  their  production  exists  in  the  system  at  the  time 
of  onset  of  the  malady.  Their  varying  and  intermittent  course,  their 
prolonged  duration,  and  their  small  mortality  can  be  accounted  for 
only  on  the  view  that  their  poisons  are  reproduced  during  their 
course,  and  that  this  reproduction  takes  place  in  an  intermitting 
manner.  And  the  researches  of  Laveran,  Golgi,  etc.,  have  demon- 
strated that  such  is  the  case,  the  malarial  poison  being  abundantly 
found  in  the  blood  during  the  pyrexia  and  not  during  the  apyrexia. 

All  organisms  exercise  a  definite  action  on  their  environment. 
The  environment  of  these  organisms  is  the  blood  and  the  tissues  of 
the  body ;  and  what  we  have  to  consider  is  whether  or  not  their  action 
on  this  environment  would  suffice  to  produce  the  phenomena  of  mala- 
rial fever.     The  special  phenomena  which  have  to  be  considered  are : 

1.  The  occurrence  of  fever; 

2.  The  occurrence  of  intermissions  in  this  fever. 

The  action  of  minute  organisms  on  their  environment  essentially 
consists  in  the  consumption  of  nitrogen  and  water.  The  malarial 
poison,  therefore,  consumes  the  nitrogen  and  water  of  the  blood  and 
tissues.  But  as  nitrogen  and  water  are  the  chief  elements  required 
for  the  nutrition  of  the  tissues  such  an  action  must  have  serious 
effects  on  the  system. 

That  the  reproduction  in  the  system  of  minute  organisms  having 
such  an  action  is  competent  to  cause  the  essential  phenomena  of  fever 
I  have  elsewhere  in  the  case  of  the  continued  fevers  shown  in  some 
detail. 

Increased  consumption  of  water  causes  thirst,  dry  skin,  and  scanty 
urine.  Increased  consumption  of  nitrogen  means  increased  meta- 
bolism, rise  of  temperature,  increased  rapidity  of  circulation,  in- 
creased formation  and  elimination  of  urea,  wasting  of  the  nitrogenous 
tissues ;  these  are  the  essential  phenomena  of  fever.  The  nitrogen 
and  water  which  ought  to  go  to  nourish  the  tissues  are  in  great  part 
taken  up  by  these  minute  organisms.  Give  as  much  nitrogenous  food, 
as  much  milk  and  beef  tea  as  you  please,  the  tissues  still  waste ;  give 
as  much  water  as  you  please,  the  thirst,  the  dry  skin,  and  the  scanty 
elimination  of  water  continue.    The  nitrogen  and  water  thus  supplied 
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are  in  great  part  consumed  by  the  fever  poison  and  do  not  go  to  the 
tissues. 

In  the  muscles  such  action  causes  wasting  and  loss  of  power;  in 
the  heart  feebleness;  on  the  skin  and  mucous  surfaces  dryness;  in 
the  brain  the  disturbance  shows  itself  by  wandering  and  delirium. 

The  febrile  symptoms  of  the  malarial  fevers  are  to  be  explained 
in  the  same  way — their  poisons  are  reproduced  in  the  blood,  and  con- 
sume the  nitrogen  and  water  of  their  envii'onment;  and  so  long  as 
this  action  goes  on  the  fever  continues. 

But  the  question  remains,  **  Why  is  the  fever  intermittent?"  Mala- 
rial poisons  grow  in  and  at  the  expense  of  the  system.  They  are 
therefore  parasites.  It  is  a  rule  of  almost  imiversal  application  in 
the  parasite  world  that  each  parasite  has  its  own  special  nidus  or 
habitat  in  which  it  is  reproduced,  and  away  from  which  it  ceases  to 
manifest  life  and  activity.  The  parasite  of  ringworm  affects  the  roots 
of  the  hair  of  the  head ;  that  of  sycosis  the  roots  of  the  hair  of  the  mus- 
tache and  beard;  the  trichina  spiralis  makes  its  nest  in  muscle  rather 
than  in  any  other  tissue;  the  fluke-worm  of  sheep  makes  its  home  in 
the  liver.  In  the  same  way  the  i)oison  of  typhoid  fever  affects  the 
glands  of  the  small  intestine;  that  of  scarlet  fever  the  skin  and  throat; 
that  of  ^measles  the  skin  and  mucous  surfaces  of  the  respiratory  tract; 
that  of  relapsing  fever  makes  a  habitat  of  the  blood.  Why  each  of 
these  parasites  has  its  special  habitat  we  do  not  know;  but  we  know 
for  a  fact  that  it  is  so,  and  that  each  parasite  finds  in  its  nidus  some- 
thing which  is  necessary  to  its  vivification  and  reproduction,  as  dis- 
tinguished from  its  organic  gi'owth,  and  which  it  finds  nowhere  else. 
It  is  the  existence  of  the  nidus  that  leads  to  the  localization  of  each 
X)arasitic  disease  in  a  particular  locality,  and  so  gives  to  it  one  of  its 
distinctive  features — a  si)ecial  seat;  it  is  its  special  local  lesion  which 
imparts  to  each  of  the  specific  fevers  the  distinctive  features  by  which 
it  is  recognized.  Small-pox  is  known  by  its  eruption,  and  it  is  in 
the  matter  of  its  pustules  that  the  poison  most  abounds.  The  dis- 
tinctive feature  of  typhoid  fever  is  the  intestinal  lesion;  the  affected 
glands  are  the  nidus  of  the  typhoid  poison,  the  special  seat  of  its 
vivification  and  reproduction;  it  is  in  the  discharges  which  come 
from  them,  therefore,  that  the  typhoid  poison  is  most  abundant.  For 
the  same  reason  the  poison  of  scarlet  fever  most  abounds  in  the  dis- 
chaiges  from  the  throat  and  in  the  i)eeling  cuticle.  The  only  one  of 
the  specific  fevers  which  has  no  local  lesion  is  relapsing  fever,  its 
distinctive  feature  being  the  relapse ;  it  is  also  the  only  one  whose 
poison  is  found  abundantly  in  the  blood.  It  is  a  contagious  fever, 
and  therefore  its  poison  ranks  with  the  contagia.  But  though  patho- 
logically ranked  with  the  contagious  fevers  it  has  many  clinical  analo- 
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gies  with  the  malarial.  It  is  in  fact  a  sort  of  clinical  link  between  the 
two.  It  ranks  with  the  specific  fevers  inasmuch  as  it  is  contagious, 
occurs  in  an  epidemic  form,  and  runs  a  pretty  definite  course;  it 
resembles  the  malarial  fevers  inasmuch  as  it  has  no  special  local 
lesion,  has  for  its  distinctive  feature  an  intermission,  a  period  of 
apyrexia  between  two  attacks  of  fever,  and  inasmuch  as  one  attack 
confers  no  immunity  trom  a  second. 

If  we  can  explain  why  it  is  that  relapsing  fever  has  no  local 
lesion,  why  the  fever  recurs,  and  why  one  attack  of  the  disease 
confers  no  immunity  from  a  second,  we  shall  probably  find  in  that 
explanation  a  clue  to  the  explanation  of  similar  phenomena  in  the 
malarial  fevers. 

These  i)eculiarities  of  relapsing  fever  are  all  due  to  the  fact  that 
the  spirilla  which  give  rise  to  it  find  the  material  necessary  to  their 
vivification  and  reproduction  in  the  blood.  The  blood  is  their  nidus; 
and  the  spirilla  are  found  abundantly  in  the  blood  for  the  same  reason 
that  the  poison  of  small-pox  is  most  abundant  in  the  matter  of  the 
pustules,  the  poison  of  typhoid  fever  in  the  discharges 'from  the 
sloughing  intestinal  glands,  and  the  poison  of  scarlet  fever  in  the  peel- 
ing cuticle  and  in  the  discharges  from  the  throat. 

The  materials  requisite  to  the  organic  gro\(i;h  of  the  poisons  of 
the  eruptive  fevers  (nitrogen  and  water)  exist  all  over  the  body  and 
are  practically  unlimited.  The  sx)ecial  material  essential  to  their 
vivification  and  reproduction  exists  only  in  the  nidus  and  therefore 
only  in  limited  quantity.  So  long  as  any  of  it  remains  the  poison 
continues  to  be  propagated  and  the  febrile  symptoms  are  kept  up. 
When  it  is  exhausted  the  necessary  nidus  no  longer  exists,  the  propa- 
gation of  the  poison  ceases,  and  the  fever  comes  to  an  end.  That  it 
is  the  propagation  of  the  poison  in  the  system,  and  not  its  mere  pres- 
ence there,  that  causes  the  febrile  symptoms  is  proved  by  the  fact 
that  these  symptoms  come  to  an  end  and  the  patient  enters  on  con- 
valescence while  the  system  still  contains  much  of  the  poison,  as  is 
e\ddenced  by  the  facts  of  infection.  What  brings  the  fever  to  an  end, 
then,  is  not  the  extinction  or  elimination  of  the  i)oison,  but  the  ex- 
haustion of  the  nidus.  Were  this  nidus  to  be  renewed  before  the 
whole  of  the  poison  was  eliminated,  the  poison  would  be  reproduced 
and  the  febrile  symptoms  would  recur.  Such  a  thing  is  not  likely  to 
happen  in  the  eruptive  fevers  because  the  tissues  which  constitute  the 
nidus  are  not  capable  of  speedy  reproduction;  cuticle  and  intestinal 
glands  are  not  likely  to  be  formed  anew.  It  is  different  in  relapsing 
fever.  Its  nidus  is  the  blood,  and  the  blood  is  an  ever-changing  fluid 
containing  nothing  which  is  not  likely,  when  used  up,  to  be  sooner 
or  later  replaced.     As  it  is  the  localization  of  the  nidus  in  a  special 
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locality  that  gives  to  each  of  the  eruptive  fevers  its  distinctive  and 
characteristic  feature,  so  it  is  the  localization  of  its  nidus  in  the  blood 
that  gives  to  relapsing  fever  its  distinctive  feature — the  relapse.  It 
relapses  because  the  nidus  is  renewed  before  there  has  been  time  for 
the  whole  of  the  poison  to  be  eliminated  from  the  system. 

If  such  be  the  explanation  of  the  relapse  it  is  evident  that  cases 
may  occur  in  which,  either  from  more  rapid  elimination  of  the  poison 
or  more  tardy  renewal  of  the  nidus,  the  poison  is  all  eliminated  before 
the  nidus  is  renewed ;  in  such  circumstances  there  would  be  no  re- 
lapse, the  attack  being  completed  in  one  seizure.  That  such  cases  do 
occur  is  an  established  fact  in  the  history  of  relapsing  fever.  Of 
2,425  cases  collected  by  Murchison  724  had  no  relapse;  of  100  con- 
secutive cases  under  Murchison' s  own  care  4  were  completed  by  one 
pyrexial  attack ;  of  400  recorded  by  Litten  6  had  no  relapse. 

On  the  other  hand  it  is  evident  that  the  process  might  be  repeated 
more  than  once,  that  a  third  seizure  might  be  caused  in  the  same  way 
as  the  second,  and  a  fourth  in  the  same  way  as  a  third;  and  so  it  is 
found  to  be.  Of  1,500  cases  collected  by  Murchison  a  second  relapse 
occurred  in  109,  or  in  1  in  14;  a  third  in  9,  or  in  1  out  of  166,  and  a 
fourth  relapse,  i.e.,  5  pyrexial  attacks,  in  1  of  the  1,500.  The  dura- 
tion of  the  attacks  gets  shorter  as  they  go  on.  In  Litten's  cases  the 
mean  duration  of  the  first  attack  was  6.6  days;  mean  duration  of  the 
second  attack  was  4.9  days;  mean  duration  of  the  third  attack  was 
3.1  days;  mean  duration  of  the  fourth  attack  was  3.1  days;  while 
that  of  the  fifth  attack  was  only  2.3  days. 

The  longer  the  attack  the  more  poison  is  produced;  so  that  with 
each  successive  seizure  there  is  less  poison  to  be  eliminated  and  a 
correspondingly  greater  chance  of  its  elimination  being  completed 
before  the  nidus  is  renewed.  The  readiness  with  which  the  nidus  is 
renewed  probably  diminishes  also  with  each  successive  attack.  Thus 
it  very  soon  happens  that  the  renewal  of  the  nidus  is  sufficiently  de- 
layed to  permit  of  the  complete  elimination  of  the  poison  prior  to  its 
renewal,  and  to  the  establishment  of  permanent  convalescence.  It  is 
in  time  sure  to  be  reproduced,  however,  and  the  blood  restored  to  its 
former  state.  One  attack  of  relapsing  fever,  therefore,  confers  no  im- 
munity from  a  second. 

The  same  reasoning  applies  to  the  case  of  the  malarial  fevers — 
allowance  being  made  for  the  essential  difference  between  their  poi- 
sons and  that  which  causes  relapsing  fever. 

They  have  no  local  lesion  because  their  poison  finds  its  nidus  in 
the  blood.  The  fever  recurs  for  the  same  reason  that  it  recurs  in 
relapsing  fever — because  the  nidus  is  renewed  before  the  poison  is 
eliminated  from  the  system. 
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The  time  requisite  for  the  exhaustion  of  the  nidus  gives  to  each  of 
the  specific  fevers  one  of  their  distinctive  features — a  definite  period 
of  duration.  It  takes  on  an  average  about  three  weeks  for  the  poison 
of  typhoid  fever  to  exhaust  its  nidus ;  that  of  typhus  takes  two  weeks, 
that  of  relapsing  fever  one  week.  Hence  the  respective  duration  of 
these  fevers  is  twenty-one,  fourteen,  and  seven  days;  what  si)ecial  in- 
gredient of  the  blood  it  is  which  forms  the  nidus  in  relapsing  fever 
we  do  not  know,  any  more  than  we  know  what  it  is  in  the  intestinal 
glands  that  makes  them  a  suitable  nidus  for  the  poison  of  typhoid 
fever,  or  what  it  is  in  the  skin  of  the  hairy  scalp  which  makes  it  a 
suitable  nidus  for  the  parasite  of  ringworm.  It  is  some  other  ingre- 
dient which  makes  the  blood  a  suitable  nidus  for  the  poison  of  inter- 
mittent fever. 

Becent  researches  seem  to  show  that  this  poison,  the  Plasmodium 
malarisB,  finds  its  nidus  in  the  red  blood  corpuscles  of  man.  These 
of  course  are  constantly  being  renewed;  and  in  this  fact  we  have  a 
possible  explanation  of  the  quickly  recurring  periods  of  pyrexia  and 
apyrexia  which  give  to  malarial  fever  its  intermittent  course.  On 
the  other  hand,  the  various  changes  which  the  Plasmodium  undergoes 
in  the  blood  and  the  various  forms  which  it  assumes,  render  it  possi- 
ble that  malarial  fevers  may  owe  their  intermitting  course  to  these 
changes  and  to  the  peculiarities  which  are  special  to  the  pei*sonal 
history  of  the  poison  itself.  That  is  a  point  which  future  investiga- 
tions will  settle.  What  is  proved  is  that  the  poison  of  malarial  fever 
is  a  minute  organism  which  is  largely  propagated  in  the  system  dur- 
ing the  course  of  the  maladies  to  which  it  gives  rise.  That  is  the 
point  which  concerns  us  at  present. 

It  is  in  connection  with  the  pathogenesis  of  rheumatic  fever  that 
we  have  been  led  to  consider  the  nature  and  mode  of  action  of  ma- 
laria. We  believe  the  rheumatic  poison  to  be  malarial  in  nature.  If 
it  be  so,  it  is  a  minute  parasitic  organism  whose  morbific  action,  like 
that  of  other  malarial  poisons,  is  dependent  on  its  growth  and  repro- 
duction in  the  system. 

Like  other  allied  poisons  it  is  sure  to  require,  in  virtue  of  its  para- 
sitic nature,  a  special  nidus  for  its  reproduction  and  action.  This 
nidus  it  finds  in  the  human  body.  What  we  have  now  to  do  is  to 
explain  how  a  poison  having  such  a  nature  and  such  a  mode  of  action 
produces  the  phenomena  of  rheumatic  fever. 

Bheumatic  Fever;   or  Actite  Articular  Rheumatism. 

The  phenomena  which  present  themselves  for  consideration  in  this 
disease  are : 
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1.  The  occurrence,  along  with  the  general  febrile  disturbance,  of  a 
local  inflammatory  lesion. 

2.  The  almost  entire  limitation  of  this  lesion  (a)  to  such  parts  of 
the  motor  apparatus  of  the  body  as  are  habitually  subject  to  active 
movement,  and  (b)  to  the  left  side  of  the  heart. 

3.  The  tendency  of  the  disease  to  attack  those  of  a  particular  age. 

4.  Its  hereditary  transmission. 

5.  The  presence  in  the  blood  of  an  excess  of  fibrin. 

6.  The  presence  in  the  blood  of  an  excess  of  lactic  acid. 

7.  The  occurrence  of  profuse  perspirations. 

8.  The  shifting  character  of  the  joint  affection. 
These  we  shall  consider  in  the  order  enumerated. 

1.  TTie  Occurrence,  along  tvith  tJie  General  Febnle  Disturbance,  of  a 
LocclI  Inflammatory  Lesion, — Such  association  occurs  under  two  differ- 
ent circumstances :  (1)  The  inflammation  may  precede  the  fever ;  or  (2) 
the  fever  may  precede  the  inflammation.  In  the  former  case  the  fever 
is  the  result  of  the  inflammation,  and  is  said  to  be  symptomatic;  in 
the  latter  its  onset  precedes  the  evidence  of  local  inflammation,  and 
it  is  said  to  be  idiopathic.  An  instance  of  the  former  we  have  in 
pleuritis  or  synovitis  following  cold  or  injury;  an  instance  of  the 
latter  we  have  in  the  bowel  lesion  of  typhoid  fever,  and  in  the  sore 
throat  of  scarlatina. 

The  first  evidence  of  the  existence  of  acute  inflammation  of  fibrous 
or  serous  tissues  is  pain.  The  first  evidence  of  febrile  disturbance 
is  a  feeling  of  cold  and  malaise.  In  purely  local  inflammations  pain 
is  the  first  symptom.  Shivering,  malaise,  and  general  febrile  disturb- 
ance may  quickly  follow,  or  may  even  be  contemporaneous  with  the 
pain;  but  they  do  not  precede  it.  In  the  local  lesions  of  the  specific 
fevers  the  case  is  different.  Before  their  existence  can  be  determined, 
there  is  evidence  of  constitutional  disturbance.  In  the  one  case  the 
local  symptoms  precede  the  constitutional;  in  the  other  the  constitu- 
tional precede  the  local.  Which  first  show  themselves  in  rheumatic 
fever?  There  is  some  variety  in  its  mode  of  onset.  Usually  the 
patient  complains  at  first  only  of  chilliness  and  general  malaise  ac- 
companied by  aching  of  Umbs.  Soon  fever  is  decided,  and  the  pains 
are  localized  in  the  joints.  But  one  or  two  days  generally  elapse 
before  the  joints  are  distinctly  inflamed.  In  milder  and  subacute 
attacks,  the  local  joint  affection  is  often  the  first  and  only  thing  com- 
plained of;  but  careful  inquiry  nearly  always  elicits  the  fact  that  the 
patient  has  been  out  of  sorts  or  has  had  cold  for  a  day  or  two  before 
the  joint  affection  declared  itself.  In  whatever  way  the  malady  com- 
mences, the  joint  affection  is  preceded  by  evidence  of  constitutional 
disturbance.     But  though  this  is  true  it  is  equally  the  case  that  the 
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fever  does  not  reach  its  height  till  the  articular  inflammation  is  fuUy 
established,  and  that  the  fuU  development  of  the  fever  is  contempora- 
neous with  the  height  of  the  joint  affection.'  When  once  the  disease 
is  fully  established,  the  local  inflammation  and  the  constitutional  dis- 
turbance go  hand  in  hand — they  rise  and  fall  pari  passu — and  there 
can  be  no  question  that  the  febrile  disturbance,  though  antecedent  to, 
is  much  increased  by,  the  local  inflammation.  In  this  respect  the 
joint  inflammation  of  rheumatic  fever  resembles  the  local  lesions  of 
the  eruptive  fevers  moi'e  than  it  does  common  inflammation  due  to  a 
local  cause. 

How  is  the  inflammation  of  the  fibrous  and  serous  tissues  induced? 
That  it  results  from  the  action  of  the  rheumatic  poison  there  can  be 
no  doubt.  The  question  is.  How  does  the  poison  act?  It  may  act  in 
one  of  two  ways :  either  as  a  direct  initant  of  these  tissues,  causing 
in  them  the  same  kind  of  excitation  that  cantharides  produces  in  the 
bladder,  and  arsenic  in  the  stomach  and  rectum ;  or  it  may  act  as  an 
organism  and  owe  its  action  on  the  fibrous  and  serous  tissues  to  its 
propagation  in  them. 

If  its  action  were  that  of  a  direct  irritant  the  course  of  events  in 
acute  rheumatism  could  scarcely  be  what  it  is ;  for  were  such  its 
mode  of  action  all  the  fibrous  textures  and  all  the  joints  should  suffer 
simultaneously  and  in  a  like  degree;  the  inflammation  would  either 
soon  decline  or  it  would  become  more  severe,  and  would  frequently 
terminate  in  suppuration ;  the  heart  would  suffer  in  every  case ;  and 
the  small  joints  be  as  liable  to  suffer  as  the  large.  The  gradual  onset 
of  the  rheumatic  inflammation,  its  shifting  character,  its  uncertain 
course,  its  tendency  to  select  certain  joints,  its  occasionally  pi-olonged 
duration,  and  its  gradual  decline,  can  be  best  explained  on  the  view 
that  a  fresh  supply  of  {)oison  is  constantly  being  brought  into  play, 
that  the  local  as  well  as  the  general  symptoms  of  rheumatic  fever  are 
the  result  of  the  propagation  of  its  poison  in  the  system,  and  that  the 
rheumatic  process  takes  place  in  the  fibrous  textures  of  the  motor 
apparatus  because  it  is  in  these  that  the  rheumatic  x)oison  finds 
the  nidus  necessary  to  its  vivification  and  reproduction.  The  joint 
troubles  of  rheumatic  fever  are,  on  this  view,  the  necessary  result  of 
the  propagation  of  the  rheumatic  poison  in  the  structures  which  are 
the  seat  of  inflammation,  and  bear  to  the  general  febrile  disturbance 
of  that  disease  the  same  pathological  relation  that  the  local  lesions 
of  the  eruptive  fevers  l)ear  to  their  general  symptoms.  In  the  erup- 
tive fevers  the  distribution  of  the  nidus  varies  both  in  situation  and 
extent;  it  does  the  same  in  rheumatic  fever.  In  scarlatina  the  skin 
and  throat  are  the  nidus ;  but  it  is  not  always  equally  distributed  be- 
tween the  two;  when  in  excess  in  the  skin,  there  is  an  abundant  erup- 
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tion  and  not  much  sore  throat;  when  in  excess  in  the  throat,  there  is 
bad  sore  throat  and  not  much  rash.  So  in  measles — ^the  nidus  has 
two  seats,  the  skin,  and  the  mucous  surface  of  the  respiratory  tract; 
when  concentrated  in  the  skin  there  is  an  abundant  eruption,  and  no 
serious  chest  complication;  when  concentrated  in  the  respiratory 
oi^ans  the  eruption  is  scanty,  and  the  chest  complications  are  serious. 
In  rheumatic  fever  the  nidus  may  exist  in  many  joints  or  only  in  two 
or  three;  in  the  former  case  many  joints  suffer  and  the  attack  is 
severe ;  in  the  latter  few  suffer  and  the  attack  is  mild. 

In  the  ordinary  forms  of  malarial  fever  the  poison  finds  its  nidus 
in  the  blood;  there  is,  therefore,  no  local  lesion.  In  rheumatic  fever 
the  poison  finds  its  nidus  chiefly  in  the  fibrous  structure  of  the  large 
joints.  It  is  in  these  textures  that  its  vivification  and  active  repro- 
duction take  place;  it  is  on  them,  therefore,  that  its  morbific  effects 
are  chiefly  manifested.  This  localization  of  the  nidus  in  a  special 
structure  imparts  to  rheumatic  fever  one  of  the  clinical  features  of  the 
eruptive  fevers — general  febrile  disturbance  plus  a  local  lesion.  As 
relapsing  fever  constitutes  a  sort  of  clinical  link  between  the  eruptive 
fevers  and  the  malarial,  so  rheumatic  fever  is  a  sort  of  cUnical  link 
between  the  malarial  fevers  and  the  eruptive.  The  absence  of  a  local- 
ized nidus  imparts  to  relapsing  fever  one  of  the  characteristic  features 
of  malarial  fever — the  tendency  to  relapse;  the  presence  of  such  a 
nidus  in  rheumatic  fever  gives  it  one  of  the  features  of  the  eruptive — 
a  local  lesion. 

2.  The  Local  Inflammation  is  Limited  in  tlie  Joints  Almost  Entirely 
to  such  Fibrous  and  Serous  Textures  as  are  Associated  ivith  Active  Move- 
ment,  and  in  the  Heart  to  the  Left  Side, — The  structures  which  go  to 
form  a  highly  developed  joint  such  as  suffers  in  acute  rheumatism 
are  the  cartilaginous  ends  of  the  bones,  a  sac  of  synovial  membrane 
investing  these  and  reflected  over  the  inner  surface  of  the  fibrous 
capsule,  the  ligaments  which  bind  together  and  prevent  undue  move- 
ment of  the  ends  of  the  bones,  the  tendons  of  the  muscles  which  move 
the  joints,  many  of  which  run  in  grooves  or  sheaths  having  a  lubri- 
cating surface  similar  to  that  which  exists  in  the  joint,  and  the  mus- 
cles themselves  without  which  the  joint  structures  would  be  useless. 
All  the  structures  here  enumerated  are  necessary  to  the  formation 
and  functional  completeness  of  a  freely  mobile  joint.  But  they  do 
not  all  equally  suffer  when  that  joint  is  the  seat  of  rheumatic  inflam- 
mation. It  is  on  the  fibrous  and  serous  structures—the  muscles,  ten- 
dons, ligaments,  and  the  linii^  membranes  of  the  joints  and  tendinous 
sheaths — that  the  action  of  the  rheumatic  poison  is  most  manifested. 

The  symptoms  of  acute  rheumatic  inflammation  of  a  joint  are 
pain,  swelling,  and  redness;  and  the  more  acute  the  case  the  more 
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marked  these  symptoms.  Pain  is  the  evidence  of  inflammation  of  the 
fibrous  textares.  Swelling  results  from  inflammation  of,  and  effusion 
into,  the  sac  of  tile. synovial  membrane;  redness  occurs  only  in  cases 
in  which  the  inflammation  is  sufficiently  severe  to  cause  hypersBmia 
of  the  vessels  of  the  skin;  it  is,  therefore,  more  common  in  joints 
like  the  knee  and  wrist  in  which  the  inflamed  structures  are  near  'the 
surface  than  in  those  like  the  hip  and  shoulder  in  which  they  are 
more  deeply  seated.  When  considering  the  question  of  the  seat  of 
rheumatism  we  saw  that  the  muscles  participated  in  the  morbid 
process.  It  is  in  them  and  in  the  fibrous  ligaments  and  tendons  that 
the  morbid  process  first  shows  itself ;  aching  tenderness  of  the  limbs 
and  pain  in  the  joints  precede  swelling ;  and  the  question  naturally 
arises  whether  the  inflammation  of  the  synovial  membrane  may  not, 
instead  of  being  primary,  be  due  to  the  extension  of  the  inflammatory 
process  to  it  from  the  contiguous  fibrous  textures.  There  can  be  no 
doubt  that  synovial  membrane  is  very  susceptible  to  inflammation, 
and  that  disturbance  originating  in  the  fibrous  structures  of  a  joint 
readily  extends  to  it— witness  the  effusion  which  follows  a  strain. 
We  shall  by  and  by  see  reason  to  believe  that  inflammation  of  the 
lining  and  investing  membranes  of  the  heart  is  secondary  to  prior 
inflammation  of  the  subjacent  fibrous  textures  of  that  organ. 

3.  The  Action  of  the  Bheumatic  Poison  is  Confined  Almost  Entirely 
to  those  of  a  Particular  Age, — The  age  of  liability  to  rheumatic  fever 
is  from  fifteen  to  fifty.  This  immunity  of  the  very  young  and  very 
old  can  be  accounted  for  only  in  one  of  two  ways ;  either  the  rheu- 
matic poison  does  not  enter  their  systems,  or  having  entered  it  does 
not  act.  The  former  is  a  position  which  cannot  be  maintained ;  for 
there  is  no  reason  why  an  agency  which  may  gain  entrance  to  the 
system  at  twenty  or  thirty  years  of  age  may  not  equally  gain  entrance 
at  ten  or  sixty;  the  portals  of  the  system  are  as  free  and  as  open  at 
the  one  age  as  at  the  other.  The  second  is  a  position  which  may 
reasonably  be  maintained,  for  there  is  distinct  evidence  that  some 
poisons  may,  under  certain  circumstances,  be  introduced  into  the 
system  without  producing  effect.  We  know,  for  instance,  that  a  per- 
son who  has  not  been  vaccinated  and  has  not  had  smaU-pox  cannot 
be  exposed  to  the  poison  of  that  disease  without  almost  certainly 
taking  it.  But  we  also  know  that,  having  once  suffered,  he  may  be 
constantly  exposed,  and  may  even  have  the  poison  directly  introduced 
into  his  system  without  again  suffering  from  its  action.  So  with  each 
of  the  eruptive  fevers — one  attack  confers,  as  a  rule,  immunity  from 
the  future  action  of  its  poison.  Here  we  have  adequate  proof  that  a 
poison,  and  a  very  potent  one  too,  may  gain  entrance  to  the  system 
without  producing  any  effect  on  it. 
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We  have  seen  that  the  rheumatic  i)oison  acts  on  the  fibrous  and 
serous  tissues  of  the  motor  apparatus  of  the  body,  and  that  its  action 
is  ahnost  confined  to  the  textures  of  those  joints  which  enjoy  a  high 
degree  of  functional  activity.  But  these  textures  are  not  equally 
active  at  all  periods  of  life.  In  infancy  and  early  life  there  does  not 
exist  the  physical  strength  and  stamina  necessary  for  active  move- 
ment. After  the  age  of  fourteen  or  fifteen  matters  change;  the  child 
has  now  reached  an  age  at  which  work  and  vigorous  exercise  begin 
to  form  part  of  his  daily  life;  and  when  adult  life  is  reached  hard 
work  and  active  exercise  are  of  constant  occurrence.  This  implies 
the  constant  possibility  of  vigorous  and  free  movements  of  the  larger 
joints,  and  increased  force  and  activity  of  the  heart's  action.  It 
necessitates  also  a  state  of  preparedness  for  such  action.  At  any 
time  a  call  may  be  made  for  efforts  necessitating  such  movement  and 
action;  and  the  requisite  facilitating  and  restraining  forces  must  be 
there  to  meet  the  emergency.  The  period  of  life  at  which  such  ef- 
forts are  made  is  from  fifteen  to  fifty,  or  thereabouts.  This,  there- 
fore, represents  the  period  of  highest  functional  activity  of  those 
tissues  whose  duty  it  is  to  facilitate  and  restrain  movement.  It  also 
represents  their  period  of  greatest  liability  to  the  action  of  the  rheu- 
matic poison.  The  period  of  liability  to  the  action  of  the  rheumatic 
poison  corresponds  exactly  to  the  period  of  functional  activity  of  the 
tissues  specially  involved  in  that  disease.  The  same  thing  is  noted 
in  connection  with  some  of  the  eruptive  fevers.  It  is  specially  marked 
in  the»  case  of  typhoid.  The  intestinal  glands  whose  inflammation 
constitutes  the  characteristic  feature  of  that  disease  exist  in  infancy  in 
but  a  rudimentary  state.  After  two  or  tliree  years  they  begin  to  in- 
crease in  size  and  functional  activity,  and  go  on  increasing  till  adult 
life  is  reached.  From  that  time  till  middle  age  they  are  prominent 
objects  in  the  intestinal  wall.  They  then  begin  to  diminish  in  size 
and  functional  activity  and  go  on  diminishing  as  age  advances  till  in 
old  age  they  are  practically  non-existent,  and  have  ceased  to  exercise 
any  function.  The  liability  to  the  action  of  the  typhoid  poisons  is 
directly  as  the  size  and  functional  activity  of  these  glands.  In  in- 
fancy and  old  age  the  disease  is  rare.  The  period  of  greatest  liability 
to  it  is  from  fifteen  to  thirty-five.  All  this  is  adequately  explained 
on  the  view  that  these  glands  are  the  nidus  of  the  typhoid  poison 
and  are  essential  to  its  propagation  in  the  system. 

In  exactly  the  same  way  is  to  be  explained  the  special  tendency 
of  the  rheumatic  poison  to  affect  i)eople  between  the  ages  of  fifteen 
and  fifty.  This  is  the  period  of  functional  activity  of  those  textures 
whose  inflammation  constitutes  the  special  lesion  of  the  disease. 
They  form  a  suitable  nidus  for  the  prox)agation  of  the  rheumatic 
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poison  only  during  their  period  of  functional  activity;  it  is  during 
that  period,  therefore,  that  the  liability  to  suffer  from  rheumatic  fever 
is  specially  manifested. 

4.  Hereditary  Transmission. — Many  diseases  are  said  to  run  in 
families— to  be  transmitted  from  father  to  son.  And  the  facts  war- 
rant the  statement.  A  gouty  parentage  gives  a  liability  to  gout. 
The  children  of  phthisical  parents  are  in  turn  apt  to  die  of  the  same 
disease.     Bheumatism  is  also  thus  inherited. 

But  when  we  say  that  a  man  inherits  a  disease  from  his  father, 
we  do  not  mean  to  say  that  he  comes  into  the  world  suffering  from  it, 
or  with  its  seeds  already  in  him.  In  the  case  of  gout  he  may  enjoy 
perfect  immunity  from  it  during  the  greater  part  of  his  life  and  begin 
to  suffer  only  when  forty  or  fifty  years  of  age.  In  the  case  of  phthisis 
perfect  health  may  be  enjoyed  for  twenty  years  and  then  the  fatal 
inheritance  declare  itself.  In  the  case  of  rheumatism  this  inheritance 
seldom  declares  itself  before  fifteen,  and  is  generally  lost  again  after 
fifty. 

The  son  may  be  bom  before  the  father  has  himself  suffered  from 
the  malady  which  he  is  believed  to  have  transmitted  to  his  offspring. 
Or  the  father  may  even  not  suffer  at  all;  he  may  be  simply  the  me- 
dium of  transmission  to  his  son  of  a  malady  from  which  his  fore- 
fathers had  suffered.  Evidently  it  is  not  the  disease  itself,  but  only 
the  family  tendency  to  it  which  is  transmitted.  To  transmit  an  actual 
disease  the  father  must  have  its  poison  in  his  system  when  his  son 
is  begotten ;  in  which  case  the  child  will  be  bom  with  the  malady 
already  developed — as  in  the  case  of  syphilis.  But  that  is  a  very 
different  thing  from  what  occiirs  in  the  case  of  rheumatism.  What  is 
there  transmitted  is  not  the  disease  but  a  tendency  to  it — a  greater 
or  less  liability  to  contract  it. 

This  tendency  is  generally  referred  to  as  a  constitutional  predis- 
position. But  to  give  it  a  name  is  to  indicate,  not  to  explain  its  ex- 
istence. What  is  a  constitutional  predisposition  to  rheumatism? 
Wherein  does  it  consist?  And  what  do  we  mean  when  we  say  that  a 
man  has  inherited  rheumatism  from  his  father? 

Acute  rheumatism  consists  in  inflammation  of  the  fibrous  and 
serous  tissues  of  the  motor  apparatus.  Its  poison  is  a  miasmatic 
organism  which  is  propagated  in  the  system,  and  finds  the  nidus 
requisite  to  this  propagation  in  those  tissues  whose  inflammation 
constitutes  the  special  lesion  of  the  disease.  For  the  production  of 
acute  rheumatism,  therefore,  two  factors  are  necessary — first,  the 
poison  introduced  from  without;  second,  that  peculiar  condition  of 
the  tissues  of  the  motor  apparatus  which  imparts  to  them  their  spe- 
cial fitness  to  act  as  a  nidus  for  this  poison.     Which  of  these  factors 
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is  it  that  is  transmitted?  Or  is  it  both?  One  or  both  it  must  be,  if 
we  recognize  transmission  at  all.  It  is  certainly  not  both,  for  their 
coexistence  in  the  system  at  birth  would  give  rise  to  the  disease  in 
the  infant.  As  certainly  it  is  not  the  first,  for  a  miasmatic  poison  is 
essentially  one  which  is  received  into  the  system  from  without,  and 
which  gives  rise  to  a  disease  which  is  not  communicable.  It  can 
only  be  the  second;  it  can  only  be  that  i)eculiar  condition  of  the  tis- 
sues of  the  motor  apparatus  which  renders  them  a  fitting  nidus  for 
the  propagation  of  the  rheumatic  poison.  The  difference  between  a 
rheumatic  and  a  non-rheumatic  subject  is  that  the  motor  apparatus 
of  the  former  contains  that  special  ingredient  which  is  requisite  to 
the  propagation  and  action  of  the  rheumatic  poison;  while  that  of 
the  latter  does  not.  Between  the  fibrous  tissues  of  the  two  men  there 
is  no  difference  that  can  be  detected  either  by  the  anatomist  or  the 
chemist;  but  in  the  one,  these  tissues  afford  a  nidus  for  the  propaga- 
tion of  the  rheumatic  poison — in  the  other  they  do  not.  In  the  one 
the  tissues  of  the  motor  apparatus  contain  something  which  is  want- 
ing in  those  of  the  other.  It  is  the  presence  of  this  something  which 
constitutes  the  peculiarity  of  the  rheumatic  constitution.  It  is  the 
tendency  to  the  development  of  this  x>eculiarity  which  is  transmitted 
from  father  to  son,  and  makes  each  generation  susceptible  to  the 
action  of  the  rheumatic  x>oison.  That  such  a  peculiarity  should  be 
inherited  consists  with  all  that  we  know  of  hereditary  transmission. 
There  is  no  reason  why  internal  jieculiarities  should  not  be  trans- 
mitted, as  well  as  external — ^why  a  i)eculiar  condition  of  the  brain,  of 
the  stomach,  of  the  liver,  should  not  be  handed  down  from  father  to 
son  as  well  as  a  special  cast  of  features,  a  particular  color  of  hair,  a 
peculiar  gait,  or  a  peculiar  shape  of  the  Umbs.  And  we  know  as  a 
fact  that  certain  peculiarities  of  internal  organs  are  transmitted. 
Furthermore,  there  is  no  reason  why  peculiarities  of  individual  struc- 
tures should  not  descend  from  generation  to  generation  as  well  as  pe- 
culiarities of  individual  organs ;  indeed,  peculiarity  of  an  entire  organ 
pre8upix)se8  peculiarity  of  its  individual  parts.  It  consists  with  all 
reason,  that  peculiarities  of  the  motor  system  should  be  inherited,  as 
well  as  peculiarities  of  the  nervous,  digestive,  osseous,  and  other  sys- 
tems of  the  body.  That  some  peculiar  condition  of  the  motor  system 
is  handed  down  in  rheumatism  we  know.  That  this  condition  declares 
itself  by  a  si)ecial  susceptibility  of  the  tissues  of  the  motor  apparatus 
to  the  action  of  the  rheumatic  poison  we  also  know.  But  more  than 
this  we  cannot  say ;  for  in  this  as  in  all  other  cases  of  hereditary 
transmission  we  can  only  indicate,  not  explain,  the  fact.  So  far  as  the 
bearing  of  this  fact  on  the  miasmatic  theory  of  rheumatism  is  con- 
cerned, we  can  only  say  that  that  theory  perfectly  consists  with  it. 
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6.  The  Presence  in  the  Blood  of  an  Eocceas  of  Fibrin. — In  many 
forms  of  inflammation  the  blood  contains  an  increased  quantity  of 
fibrin.     In  acute  rheumatism  this  excess  is  specially  marked. 

Fibrin  is  a  product  of  tissue  waste — an  excrementitious  rather  than 
a  nutrient  compound.  The  evidence  of  this  is  that  it  accumulates 
during  fasting  and  during  many  ailments  accompanied  by  increased 
waste.  It  exists  also  in  increased  quantity  in  the  blood  after  fatigu- 
ing exercise ;  and  Brown-Sequard  has  shown  that  the  more  a  muscle 
is  exercised  by  galvanism  the  more  fibrin  does  the  blood  issuing  from 
it  contain.  There  can  be  no  reasonable  doubt  that  fibrin  is  a  product 
of  the  retrograde  metamorphosis  of  nitrogenous  tissue.  We  know 
that  inflammation  causes  increased  metamorphosis  of  the  tissue  in 
which  it  occurs.  We  know  that  rheumatism  consists  in  inflammation 
of  the  tissues  of  the  motor  apparatus.  We  know  that  these  tissues 
are  the  chief  source  of  the  fibrin  of  the  blood.  We  know,  therefore, 
that  rheumatic  inflammation  must  be  accompanied  by  increased  for- 
mation of  fibrin.  The  presence  in  the  blood  of  an  excess  of  fibrin 
during  the  course  of  acute  rheumatism  is  thus  a  necessary  result  of 
the  morbid  action  which  constitutes  the  characteristic  feature  of  the 
disease.  It  results  from  increased  metamorphosis  of  the  nitrogeneous 
elements  of  muscle  just  as  excess  of  lactic  acid  results  from  increased 
metamorphosis  of  the  non-nitrogenous. 

fi.  Tlie  Presence  in  the  Blood  of  an  Excess  of  Laetic  Acid. — ^This, 
one  of  the  characteristic  phenomena  of  acute  rheumatism,  has  already 
l)een  considered. 

It  has  l)een  shown  that  lactic  acid  is  a  normal  product  of  the 
retrograde  metamorphosis  of  muscular  tissue ;  that  its  formation  in 
excess  during  muscular  exercise  results  from  increased  wear  and  tear 
of  the  tissues  of  the  motor  apparatus ;  and  that  its  excessive  forma- 
tion in  acute  rheumatism  is  due  to  the  same  cause,  only  differently 
induced.  In  the  one  case,  the  increased  metamorphosis  results  from 
exaltation  of  a  natural  function ;  in  the  other,  it  is  a  consequence  of 
a  pathological  process,  induced  by  the  action  of  the  rheumatic  poison, 
and  leading  to  excessive  formation  of  lactic  acid,  in  the  manner  al- 
ready explained. 

The  argument  may  be  briefly  summed  up  as  follows : 

Bheumatism  is  essentially  a  disease  of  the  motor-apparatus  of  the 
body.  Acute  rheumatism  essentially  consists  in  acute  inflammation 
of  the  most  active  parts  of  that  apparatus.  The  tissues  chiefly  in- 
volved are  the  muscles  and  fibrous  textures.  The  rheumatic  process 
must,  therefore  be  accompanied  by  increased  metabolism  of  these 
textures.  White  fibrous  tissue  contains  only  nitrogenous  material; 
muscle  contains  both  nitrogenous  and  non-nitrogenous.    Its  non- 
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nitrogenous  material  is  glucose ;  and  it  is  from  this  that  lactic  acid 
is  formed.  The  difficulty  has  been  to  account  for  the  increased  meta- 
morphosis of  glucose  as  evidenced  by  the  increased  formation  of  lactic 
acid.  The  view  which  has  been  advanced  as  to  the  nature  of  the 
rheumatic  process  disposes  of  this  difficulty.  That  poison  is  repro- 
duced in  the  muscles  and  fibrous  textures.  By  seizing  on  the  con- 
stituent elements  of  these,  and  appropriating  them  in  its  growth  and 
reproduction,  it  causes  in  these  textures  the  same  increased  metabo- 
lism that  naturally  results  from  increased  functional  activity ;  in  doing 
this  it  necessarily  causes  increased  formation  of  their  ordinary  meta- 
bolic products ;  one  of  the  metabolic  products  of  muscle  is  lactic  acid. 
Increased  formation  of  lactic  acid  is,  therefore,  one  of  the  results  of 
the  rheumatic  process;  and  this  increased  formation  is  kept  up 
during  the  continuance  of  that  process.  It  results  from  increased 
metamorphosis  of  the  non-nitrogenous  elements  of  muscle  just  as  in- 
creased formation  of  fibrin  results  from  increased  metamorphosis  of 
the  nitrogenous. 

7.  The  Occurrence  of  Profuse  Perynrations. — Abnormally  free  action 
of  the  skin  is  a  characteristic  of  acute  rheumatism.  As  a  rule,  the 
more  acute  the  case  and  the  more  intense  the  joint  inflammation  the 
more  free  is  this  action.  The  x>erspiration  has  an  acid  reaction,  and 
continues  during  the  whole  course  of  the  acute  symptoms.  By  some 
these  sweats  have  been  regarded  as  exhausting  and  debilitating,  and, 
therefore,  as  injurious-.  By  others  they  have  been  looked  upon  as 
salutaiy.  When  two  such  antagonistic  opinions  are  held  we  may 
safely  infer  that  neither  expresses  the  whole  truth.  In  some  cir- 
cumstances profuse  perspiration  is  both  evidence  of  weakness  and  a 
cause  of  increasing  debility.  In  others  it  is  unquestionably  salutary, 
and  seems  to  be  the  means  by  which  certain  disturbances  of  the 
system  are  brought  to  an  end.  In  rheumatic  fever  it  cannot  be  said 
to  have  either  effect.  There  is  no  evidence  that  it  causes  such 
debility  as  results  from  the  night  sweats  of  phthisis ;  but  those  who 
study  it  in  connection  with  these  sweats  will  naturally  draw  the 
inference  that  it  is  weakening.  There  is  no  evidence  that  it  pro- 
duces the  salutary  effects  which  are  noted  in  connection  with  the 
critical  perspirations  of  pneumonia  and  other  acute  febrile  ailments ; 
but  those  who  study  it  in  connection  with  these  critical  sweats  will 
naturally  conclude  that  it  is  salutary.  All  cases  of  phthisis  do  not 
have  night  sweats;  they  are  among  the  unfavorable  symptoms  of 
some  cases.  All  cases  of  pneumonia  do  not  have  critical  perspira- 
tions ;  they  are  among  the  favorable  symptoms  of  some  cases.  But 
all  cases  of  acute  rheumatism  have  acid  sweats,  and  have  them  not 
occasionally  or  at  one  period  only,  but  continuously  through  the 
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whole  course  of  the  fully  developed  disease.  There  is  no  evidence 
that  they  exercise  a  favorable  influence  on  the  course  of  the  ailment, 
there  is  no  evidence  that  they  influence  it  unfavorably.  The  acid 
sweats  of  acute  rheumatism  are  altogether  peculiar,  altogether  differ- 
ent from  those  noted  in  connection  with  exhausting  maladies  and  the 
crises  of  acute  febrile  ailments.  They  constitute  one  of  the  essential 
symptoms  of  the  disease — one  of  the  invariable  results  of  the  action 
of  the  rheumatic  poison.     How  are  they  produced? 

The  blood  in  acute  rheumatism  contains  an  excess  of  lactic  acid. 
This  it  is  which  gives  to  the  perspiration  its  acid  reaction  and  odor. 
As  this  acid  has  been  regarded  by  many  as  the  cause  of  rheumatism 
its  excretion  by  the  skin  has  naturally  been  looked  upon  as  a  thing 
to  be  desired,  and  this  is  the  foundation  for  the  belief  that  the  pro- 
fuse perspiration  of  acute  rheumatism  is  salutary.  For  so,  on  this 
view  of  the  matter,  it  ought  to  be.  The  probability  is  a  hypothetical 
one,  however,  which  is  not  supported  by  fact;  for  practically  we  find 
that  the  most  profuse  perspirations  afford  no  relief  to  the  pain.  In 
fact  the  pain  is,  as  a  rule,  more  severe  in  cases  in  which  the  sweating 
is  most  free. 

When  considering  the  lactic-acid  theory,  we  saw  that  one  of  the 
most  common  and  constant  effects  of  the  internal  administration  of 
that  acid  was  increased  action  of  the  skin.  The  di*y  and  branny  skin 
of  diabetes  becomes  under  its  influence  moist  and  perspiring.  If 
such  be  the  effect  of  a  comparatively  small  quantity  given  by  the 
mouth  in  a  disease  in  which  there  is  great  difficulty  in  getting  the 
skin  to  act  at  all,  what  is  likely  to  be  the  effect  of  its  formation  in 
large  quantity  in  the  system  during  the  course  of  a  malady  in  which 
there  is  no  difficulty  in  getting  the  skin  to  act  ?  Clearly,  profuse 
perspiration.  That  lactic  acid  is  formed  in  very  large  quantity  in 
the  course  of  acute  rheumatism  is  evidenced  by  the  quantity  elimi- 
nated by  the  skin.  Normally  it  is  converted  in  the  system  into 
carbonic  acid  and  water,  and  in  that  fonn  is  thrown  off  by  the  lungs 
and  skin.  The  elimination  of  the  unchanged  acid  indicates  that  there 
has  been  formed  a  larger  quantity  than  can  be  so  converted. 

The  profuse  perspirations  of  acute  rheumatism  are  due,  not  to  an 
effort  of  nature  to  eliminate  the  rheumatic  poison,  but  to  the  stimu- 
lant action  on  the  skin  of  the  excess  of  lactic  acid  formed  during  the 
increased  metamorphosis  of  muscle.  These  perspirations  are  to  be 
regarded  as  neither  prejudicial  nor  beneficial,  but  as  simply  one  of 
the  essential  symptoms  of  the  disease  during  whose  course  they  occur. 
They  occupy  in  its  symptomatology  the  same  position  as  increased 
elimination  of  urea  and  bear  to  the  local  lesion  of  rheumatic  fever  the 
same  relation.     The  excess  of  acid  is  the  result  of  increased  meta- 
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morphosis  of  the  noa-nitrogenous,  the  excess  of  urea  the  result  of 
increased  metamorphosis  of  the  nitrogenous,  elements  of  muscle. 

8.  The  Shifting  CJiaracter  of  the  Joint  Affection. — This  is  one  of 
the  most  striking  peculiarities  of  a  rheumatic  attack.  In  the  history 
of  all  forms  of  the  disease,  acute,  subacute,  and  chronic,  it  occupies 
a  prominent  place;  and  no  theory  of  rheumatism  can  be  regarded  as 
satisfactory  which  does  not  recognize  and  account  for  it. 

It  is  impossible  to  explain  it  on  any  theory  which  recognizes  only 
the  existence  of  a  poison  equally  distributed  through  the  blood,  act- 
ing like  an  ordinary  medicinal  or  poisonous  agency,  and  acting,  there- 
fore, equally  and  continuously  so  long  as  it  exists  in  adequate  quantity ; 
the  action  of  such  a  poison  would  be  continuous  and  persistent^  not 
shifting  and  variable. 

The  miasmatic  theory  which  regards  the  rheumatic  poison  as 
a  parasitic  organism  requiring  for  its  development  and  action  a  second 
factor  or  nidus  which  is  localized  in  fibrous  and  serous  tissues,  which 
exists  in  varying  amount  in  different  parts  of  these  tissues,  and 
which,  like  the  nidus  of  ordinary  malarial  fevers,  may  be  exhausted 
and  renewed  again,  satisfactorily  explains  this  peculiarity  of  the  local 
lesion  of  acute  rheumatism.  Exhaustion  of  the  nidus  implies  decline 
of  inflammation,  its  renewal  a  re-accession  to  it.  Its  exhaustion  in 
one  joint  may  coincide  in  point  of  time  with  its  renewal  in  another. 
In  that  case  the  decline  of  the  inflammation  in  the  one  will  coincide 
with  its  onset  in  the  other.  In  this  we  have  the  explanation  of  the 
apparent  occurrence  of  metatasis.  The  inflammation  seems  to  leave 
one  joint  and  go  to  another;  in  reality  it  is- a  mere  coincidence.  The 
decline  of  the  inflammation  in  the  one  has  nothing  to  do  with  its  ap- 
pearance in  the  other;  by  mere  accident  the  second  factor  is  ex- 
hausted in  the  one  at  the  same  time  that  it  is  renewed  in  the  other. 
With  so  many  joints  liable  to  disturbance  such  a  coincidence  could 
scarcely  fail  to  occur.  Occasionally  the  metatasis  seems  to  be  to  the 
heart;  but  here  too  it  is  a  coincidence,  for  in  its  tendency  to  become 
the  seat  of  rheumatic  inflammation  the  heart  is  in  the  same  position 
as  a  joint. 

Treatment. 

If  the  pathology  of  rheumatism  has  been  unsatisfactory,  its  treat- 
ment has  been  not  less  so.  There  is  probably  no  disease  in  which 
so  many  different  modes  of  treatment  have  been  had  recourse  to. 
There  is  none  in  which  medicinal  treatment  has  until  within  recent 
times  more  completely  failed  to  shorten  the  duration  of  the  malady. 
The  special  mode  of  treatment  in  vogue  at  a  given  time  has  generally 
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depended  on  the  views  held  regarding  the  nature  and  mode  of  pro- 
duction of  the  disease.  During  the  last  century  and  the  first  half  of 
this  rheumatism  was  regarded  as  a  **  phlegmasia,"  as  an  inflammation 
dependent,  like  other  inflammatory  affections,  on  exposure  to  cold, 
and  differing  from  them  only  in  the  nature  of  the  textui-es  involved. 
The  treatment  of  inflammation  was  at  that  time  essentially  antiphlo- 
gistic and  consisted  in  the  adoption  of  various  means  of  depletion. 
The  chief  of  these  was  bleeding.  Sydenham  wrote  in  1666,  that  "  the 
cure  of  rheumatism  is  to  be  sought  by  blood-letting."  His  rule  was 
to  take  ten  ounces  of  blood  as  soon  as  he  saw  the  patient,  to  repeat 
the  operation  the  following  day,  to  do  it  again  in  a  day  or  two,  and, 
for  the  fourth  and  generally  the  last  time,  three  or  four  days  later. 
But  he  was  not  satisfied  with  the  results  of  this  practice;  for  in  1679, 
ten  years  before  his  death,  he  says  in  a  letter  to  Dr.  Brady :  "  I  like 
yourself  have  lamented  that  rheumatism  cannot  be  cured  without 
great  and  repeated  losses  of  blood.  This  weakens  the  patient  at  the 
time ;  and  if  he  have  been  previously  weak,  makes  him  more  liable 
to  other  diseases  for  some  years.  .  .  .  Keflecting  upon  this  I  judged, 
it  is  likely  that  diet,  simple,  cool,  and  nutritious,  might  do  the  work 
of  repeated  bleedings,  and  saving  the  discomforts  arising  therefrom. 
Hence  I  gave  my  patients  whey  instead  of  bleeding  them."  He  gives 
the  particulars  of  a  case  treated  dietetically,  in  which  the  patient 
''recovered  his  full  strength,  escaping  all  such  discomforts  as  ten 
years  before  a  similar  attack,  which  I  treated  by  bleedii^,  had  en- 
tailed upon  him." 

CuUen,  though  he  regarded  blood-letting  as  "  the  chief  remedy  of 
acute  rheumatism,"  and  taught  that  ''large  and  repeated  bleedings 
during  the  first  few  days  of  the  disease  seem  to  be  necessary,"  was 
careful  to  add  that  "to  this  some  bounds  are  to  be  set;  for  very  pro- 
fuse bleedings  occasion  a  slow  recovery  and,  if  not  absolutely  effec- 
tual, are  ready  to  produce  a  chronic  rheumatism." 

Though  the  indiscriminate  use  of  the  lancet  was  condemned  by 
many  able  observers,  such  as  Heberden,  Fowler,  Latham,  and  others, 
bleeding  continued,  till  well  on  in  this  century,  to  be  the  sheet-anchor 
in  the  treatment  of  acute  rheumatism. 

"  In  undertaking  the  treatment  of  acute  or  subacute  rheumatism, 
whether  we  view  the  inflammatory  state  of  the  aponeurotic  mem- 
branes as  primary  and  idiopathic,  or  secondary  and  symptomatic,  it 
is  necessary  in  the  first  instance  to  adopt  the  antiphlogistic  method 
of  treatment,  and  to  carry  it  on  with  some  degree  of  energy,  and  to  a  . 
considerable  extent. 

"  The  different  branches  of  the  antiphlogistic  regimen  requisite  in 
the  treatment  of  rheumatism  are  blood-letting,  general  and  local,  the 
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occasional  employment  of  cathartics,  the  occasional  employment  of 
emetics,  especially  tartar  emetic,  the  use  of  diaphoretics,  and  the  use 
of  revellents. 

**  First  Gteneral  blood-letting  in  order  to  be  beneficial  ought  to 
be  x)erf  ormed  early  in  the  disease,  and  carried  to  a  considerable  extent. 
...  It  should  be  carried  at  first  to  twenty  or  twenty-five  or  thirty 
ounces  at  once  if  possible;  and  within  twenty-four  hours  to  as  much 
more. 

**  Secondly.  The  influence  of  general  blood-letting  must  be  aided 
by  the  conjoined  operation  of  various  adjuvants.  FuU  vomiting  pro- 
duced by  ipecacuanha  and  antimony  is  in  the  majority  of  cases  requi- 
site ;  and  complete  evacuation  of  the  bowels  by  eccoprotics  and  even 
cathartics  is  quite  indisx)ensable. 

**  Thirdly,  It  is  of  the  utmost  importance,  in  attempting  the  thor- 
ough removal  of  rheumatic  pains,  to  conjoin  with  blood-letting,  or 
after  its  use,  the  administration  of  fuU  doses  of  tartrate  of  antimony. 

"  Fourthly,  It  is  of  gi-eat  moment,  if  the  bowels  have  been  previ- 
ously well  opened,  to  exhibit,  after  the  first  blood-letting,  an  opiate 
of  forty  or  fifty  minims  of  the  solution  of  muriate  of  morphia;  or  if 
the  bowels  have  not  been  freely  moved,  to  effect  this  indication,  and 
take  a  second  blood-letting,  and  after  this  to  administer  the  opiate, 
which  may  either  be  given  alone  or  conjoined  with  antimony."  So 
wrote  Dr.  Craigie  in  1840.  In  that  year  appeared  also  Bouillaud's 
"Traitd  Clinique  du  Bhumatisme  Articulaire,"  in  which  the  treat- 
ment by  bleeding  coup  mr  coup  was  advocated  with  characteristic 
ability  and  enei^y. 

To  Bouillaud,  indeed,  belongs  the  credit  of  having  systematized 
this  mode  of  treatment.  The  fuU  extent  of  his  credit  in  this  respect 
is  not  generally  recognized.  Previous  to  his  time  the  practice  of 
phlebotomy  was  wanting  in  method.  To  take  so  many  ounces  of 
blood,  and  to  rex>eat  the  operation  in  one,  two,  or  more  days,  was  all 
the  recommendation.  Bouillaud  insisted  that  there  should  not  be 
too  long  an  interval  between  the  different  bleedings — that  the  second 
should  be  had  recourse  to  before  the  effects  of  the  first  had  fully 
passed  off,  and  the  third  before  the  benefit  of  the  second  was  lost. 
That  is  what  he  meant  by  his  recommendation  to  bleed  coup  sur 
coup.  It  was  the  frequent  repetition  of  the  operation,  rather  than 
the  quantity  of  blood  taken,  which  formed  the  characteristic  feature 
of  his  mode  of  treatment.  If  the  pathological  views  which  then  pre- 
vailed were  correct,  and  if  bleeding  were  the  important  therapeutic 
agent  which  it  was  believed  to  be,  there  can  be  no  doubt  that  Bouil- 
laud's idea  was  therapeutically  sound.  No  single  dose  of  any  remedy 
could  stop  a  disease  like  acute  rheumatism.  It  would  have  to  be 
Vol.  II. -16 
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rei)eated  from  time  to  time;  and  to  get  its  full  beneficial  effect  the 
second  dose  would  have  to  be  given  before  the  first  had  quite  ceased 
to  act.  Bouillaud*s  merit  consists  in  having  applied  this  sound 
therax)eutic  rule  to  the  practice  of  phlebotomy. 

About  the  middle  of  this  century  the  practice  of  phlebotomy  and 
the  pathological  views  on  which  it  was  founded  were  \agorously  as- 
sailed. Facts  tended  to  show  that  patients  recovered  more  [quickly 
and  satisfactorily  when  they  were  not  bled  than  when  they  were. 
This  was  noted  in  acute  rheumatism  as  in  other  acute  diseases.  The 
rapid  accumulation  of  such  facts  produced  a  marked  reaction  against 
the  old  mode  of  treatment,  and  within  twenty  years  of  the  time  that 
Bouillaud's  book  appeared,  the  practice  of  bleeding  in  acute  rheu- 
matism was  all  but  abandoned.  Other  remedies  besides  bleeding 
were  used  to  allay  the  inflammation. 

Purgatives  were  at  one  time  a  good  deal  used.  Those  most  in 
vogue  were  the  saline,  chiefly  the  sulphates  of  magnesia  and  soda. 
Calomel  was  also  thus  employed,  especially  by  Latham,  and  with 
results  which  gave  satisfaction. 

Diaphoretics,  especially  ipecacuanha  and  antimony  in  combination 
with  opium,  have  been  at  all  times  much  used.  Dover's  powder  has 
enjoyed  a  specially  high  reputation.  Eeferring  to  it  Cullen  says : 
**  Notwithstanding  what  I  said  in  favor  of  venesection,  I  must  own 
that  I  never  saw  a  cure  very  quickly  expedited  by  venesection  alone, 
in  the  cure  of  any  violent  case  of  the  disease ;  for  the  disease  is  liable 
to  linger,  and  continue  for  a  long  time,  and  to  pass  into  a  chronic 
state.  The  Dover's  powder  gives  us  an  opportunity  of  more  effec- 
tually and  more  safely  curing  the  disease  than  by  bleeding  alone." 

Opium  alone,  except  as  a  diaphoretic,  was  condemned  by  Cullen; 
but  has  had  much  said  in  its  favor  in  more  recent  times  by  Corrigan, 
Trousseau,  and  others. 

Cinchona,  and  its  alkaloid  quinine,  have  at  different  times  had 
their  claims  to  favorable  consideration  pressed.  Morton  was  the  first 
to  use  cinchona  in  acute  rlieumatism.  Cullen  gave  the  great  weight 
of  his  authority  against  it.  He  regarded  its  employment  as  "  abso- 
lutely improper  and  manifestly  hurtful"  except  in  cases  in  which  the 
acute  stage  had  been  subdued  by  bleeding  and  other  measures,  and 
in  which  the  ailment  threatened  to  become  periodic.  Haygarth,  who 
first  used  it  on  the  recommendation  of  Dr.  Fothergill,  brought  for- 
ward much  testimony  in  its  favor.  George  Fordyce  used  it  early  and 
freely.  Its  alkaloid  quinine  was  at  one  time  freely  used,  especially 
in  France.  A  suspicion  that  it  gave  rise  to  cerebral  symptoms  and 
dangers  prevented  many  from  trying  it,  notwithstanding  the  strong 
recommendations  of  Briquet,  Monrieret,  and  others. 
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Garrod  tried  to  revive  this  treatment  in  a  modified  form.  He  gave 
the  quinine  along  with  carbonate  of  potaBsium—five  grains  of  the 
former  and  thirty  grains  of  the  latter,  every  four  hours  "  until  the  joint 
affection  and  febrile  disturbance  have  completely  abated.  *'  The  bene- 
fits which  he  claims  for  this  plan  are  its  greater  efficacy,  a  diminished 
tendency  to  relapse,  and  a  more  satisfactory  convalescence. 

Colchicum  has  been  much  used  in  the  treatment  of  rheumatism; 
but  there  is  no  valid  evidence  of  its  exercising  any  beneficial  action. 
Garrod,  who  regards  its  power  to  subdue  gouty  inflammation  as  be- 
yond doubt,  says  that  ''it  possesses  no  influence  in  checking  the 
progress  of  rheumatic  fever."  To  give  relief  to  the  pain  of  rheuma- 
tism it  reciuires  to  be  given  in  quantity  large  enough  to  cause  depres- 
sion of  the  heart's  action;  and  that  is  a  condition  which  cannot  safely 
be  induced  in  the  course  of  an  ailment  which  tends  specially  to  affect 
the  heart. 

Guaiaeum  has  long  enjoyed  considerable  reputation  as  a  remedy 
in  rheumatism.  Originally  introduced  by  Dr.  Dawson,  it  found  its 
chief  advocate  in  Fowler,  who  regarded  it  as  useful  in  all  stages  of 
the  disease.  It  is  nowadays  prescribed  chiefly  in  the  chronic  form. 
Any  good  effects  which  it  produces  are  probably  due  to  its  stimulant 
action  on  the  skin. 

Nitrate  of  potassium  was  at  one  time  a  good  deal  used  as  a  diuretic 
and  refrigerant  in  febrile  ailments.  Brocklesby  recommended  it  in 
acute  rheumatism.  He  gave  as  much  as  two  drachms  dissolved  in 
some  diluent  three,  four,  or  five  times  a  day.  Given  thus,  there  was 
got  both  a  diaphoretic  and  diuretic  action.  This  treatment  was  re- 
vived by  Dr.  Basham,  who  not  only  gave  the  nitre  internally,  but 
also  applied  ifc  locally  to  the  inflamed  joints.  The  results  of  this 
treatment  seem  to  have  been  as  good  as  those  of  any  other. 

Other  remedies,  aconite,  veratrine,  digitalis,  acta?a  racemosa^  etc., 
have  enjoyed  a  passing  reputation,  and  had  their  claims  advocated 
by  different  observers.  But  not  one  of  them  has  stood  the  tests  of 
time  and  investigation.. 

About  the  time  that  bleeding  went  out  of  fashion,  new  views  began 
to  be  entertained  regarding  the  pathology  of  rheumatism.  This  was 
all  but  inevitable.  If  bleeding  was  wrong  the  pathological  view  on 
which  that  treatment  was  founded  was  also  likely  to  be  eiToneous. 
If  to  take  blood  not  only  did  no  good,  but  even  did  i)ositive  harm, 
then  were  there  grave  reasons  for  questioning  the  soundness  of  what 
was  generally  believed  regarding  the  nature  of  rheumatism.  Doubts 
were  started,  investigation  was  stimulated,  the  symptoms  of  the  mal- 
ady were  subjected  to  fresh  scrutiny,  the  opinions  of  the  older  writers 
were  regarded  with  a  healthy  scepticism,  and  by  and  by  new  views 
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began  to  be  ventilated.  The  question  began  to  be  discussed  whether 
rheumatic  inflammation  was  not  altogether  peculiar,  and  due  to  some 
special  poison  circulating  in  the  blood,  rather  than  to  the  operation 
of  cold.  The  acid  condition  of  the  secretions  attracted  early  and 
prominent  attention,  and  was  regarded  as  a  possible  cause  of  the 
rheumatism.  Prout  made  the  definite  suggestion  that  lactic  acid  was 
the  rheumatic  poison.  Ably  advocated  by  Todd,  Fuller,  and  others, 
this  view  was  soon  generally  accepted,  at  least  in  Great  Britain.  Al- 
tered views  of  causation  led  to  altered  treatment.  If  lactic  acid  were 
the  rheumatic  poison  it  was  plain  that  the  proper  treatment  was  to 
promote  its  elimination  and  to  counteract  its  eflfects. 

"  It  is  probable  that  the  materies  morhi  in  rheumatic  fever  is  lactic 
acid  or  some  analogous  agent.  We  know  that  the  natural  emunctory 
of  this  is  the  skin.  Many  chemisis  maintain  that  it  will  also  escape 
by  the  kidneys ;  and  if  it  ever  does  so,  perhaps  this  is  more  likely 
during  rheumatic  fever  than  at  any  other  time. . 

"  Again  since  vitiated  digestion  is  apt  to  produce  it  in  undue  quan- 
tity,  and  it,  therefore,  is  formed  abundantly  in  the  stomach,  there  is 
every  reason  to  think  a-  certain  proportion  of  it  may  be  carried  off 
through  the  alimentary  canal.  The  indications  are,  then,  to  promote 
the  action  of  the  skin,  the  kidneys,  and  the  bowels ;  to  use  antacid 
remedies ;  and  to  give  large  quantities  of  fluid  for  the  free  dilution  of 
the  materies  morhiy  and  to  supply  the  waste  caused  by  the  drainage 
from  diaphoresis  and  diuresis"  (Todd) . 

The  acid  theory  naturally  led  to  alkaline  treatment,  and  that  con* 
tinned  till  very  recently  to  be  the  treatment  for  rheumatism.  "  If  the 
materies  morhi  be  indeed  an  acid  or  an  acidulous  compound — if  it  be 
lactic  acid,  for  instance,  as  there  are  cogent  reasons  for  believing  it 
to  be — then  will  its  neutralization  be  effected,  its  irritative  property 
probably  diminished,  and  its  elimination  promoted,  by  a  free  exhibi- 
tion of  alkalies  and  neutral  salts"  (Fuller). 

The  alkaline  salts  chiefly  used  have  been  the  bicarbonate  and 
acetate  of  potassium,  given  in  the  dose  of  fifteen  to  thirty  grains 
every  three  or  four  hours.  The  evidence  adduced  by  Fuller,  Garrod, 
Basham  and  others  in  support  of  this  treatment  is  sufficient  to  dem- 
onstrate its  superiority  over  any  which  preceded  it.  But  the  sanguine 
anticipations  of  its  earlier  advocates  have  not  been  realized ;  for  it 
has  been  found  in  practice  that  alkalies  may  be  given  so  as  to  render 
the  urine  alkaline  without  diminishing  the  joint  pain  or  allaying 
the  fever. 

As  time  advanced  and  facts  accumulated  it  became  evident  that 
the  alkaline  treatment  did  not  materially  shorten  the  natural  duration 
of  acute  rheumatism,  or  decidedly  diminish  the  tendency  to  heart 


TREATMENT.  245 

complications — the  two  advantages  which  have  been  specially  claimed 
for  it. 

We  have  already  seen  that  the  theory  on  which  that  treatment  is 
based  is  untenable,  and  that  lactic  acid  is  not  the  rheumatic  poison, 
but  only  one  of  the  results  of  the  rheumatic  process. 

The  theory  on  which  the  alkaline  treatment  was  founded  being 
erroneous,  we  are  not  surprised  to  find  that  treatment  fail  to  produce 
the  good  results  which  its  early  advocates  anticipated. 

Impressed  with  a  sense  of  the  failure  of  this  mode  of  treatment 
physicians  looked  about  for  something  better.  Owen  Bees  used  lemon 
juice,  and  got  from  it  results  which  were  at  least  as  good  as  those 
which  followed  the  ailministration  of  alkalies.  Some  gave  up  all 
medicinal  treatment  and  simply  kept  the  patient  warm  in  bed,  gave 
him  a  light  simple  diet,  and  administered  some  j)lacebo.  Dr.  Flint 
published  in  1863  an  account  of  thirteen  cases  treated  on  this  plan 
with  good  results.  Two  years  later  an  e(|ually  good  rei>ort  was  given 
by  Dr.  Sutton  of  forty-one  cases  treated  in  Guy's  Hospital  and  which 
got  medicinally  only  mint  water. 

This  expectant  plan  of  treatment  was  adopted  by  many  with  re- 
sults as  satisfactory  as  those  got  from  more  active  measures. 

"I  am  quite  cei-tain,**  says  Sir  Alfred  Garrod,  "that  many  cases 
even  of  severe  rheumatic  fever  get  rapidly  well  without  the  admin- 
istration of  drugs ;  and  on  simply  colored  or  camphor  water  the  im- 
provement is  often  so  quick  and  satisfactory  that  had  not  the  nature 
of  the  treatment  been  known  great  virtue  would  surely  have  been 
ascribed  to  it." 

This  expectant  plan  of  treatment  is  really  that  which  was  recooi- 
mended  and  practised  by  Sydenham  in  the  later  part  of  his  career. 
To  treat  a  patient  by  mint  water,  is  practically  the  same  as  treating 
him  by  whey,  which  Sydenham  did  two  hundred  years  ago.  It  is 
curious  to  find  the  physicians  of  the  nineteenth  century  going  back  to 
the  same  plan  of  treatment  which  was  recommended  by  the  father  of 
English  medicine  in  the  seventeenth. 

Dr.  Russell  Reynolds,  dissatisfied  with  the  alkalilie  treatment, 
tried  in  acute  rheumatism  a  remedy  which  had  proved  serviceable  in 
some  forius  of  spreading  inflammation,  the  tincture  of  muriate  of  iron. 
His  results  were  as  good  as  those  got  by  any  other  treatment;  though 
his  cases  are  too  few  to  be  of  statistical  value. 

Dr.  Herbert  Davies,  reviving  an  old  practice,  had  recourse  to  free 
blistering  of  the  inflamed  joints,  with  very  satisfactory  results. 

Such  are  the  chief  remedial  measures  which  had  been  adopted  in 
the  treatment  of  acute  rheumatism  up  to  the  year  1876.  Antiphlo- 
gistic treatment,  the  alkaline  treatment,  and  expectant  treatment, 
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are  the  only  ones  which  have  met  with  anything  like  general  ap- 
proval. 

Antiphlogistic  treatment  was  practised,  not  because  of  the  proved 
excellence  of  its  results — for  two  hundred  years  ago  these  were  re- 
garded as  unsatisfactory  by  Sydenham,  and  have  frequently  since  then 
been  called  in  question  by  others,  but  because  such  treatment  was  the 
legitimate  outcome  of  the  views  then  held  regarding  the  nature  and 
mode  of  production  of  rheumatism. 

The  alkaline  treatment  was  adopted,  not  because  it  has  been  proved 
to  be  specially  beneficial,  but  because  such  treatment  was  a  thera- 
peutic sequence  of  the  generally  accepted  acid  theory. 

The  expectant  treatment  was  the  practical  expression  of  the  opin- 
ion which  had  gradually  been  gaining  ground,  that  the  results  of  the 
alkaline  treatment  were  not  satisfactory.  It  succeeded  the  failure  of 
the  alkaline  treatment  in  the  nineteenth  century,  just  as  in  the  hands 
of  Sydenham  it  succeeded  the  failure  of  the  antiphlogistic  treatment 
in  the  seventeenth. 

A  study  of  the  natural  history  of  acute  rheumatism  led  us  to  the 
conclusion  that  the  disease  is  of  miasmatic  origin,  and  that  the  poison 
which  gives  rise  to  it,  though  specifically  distinct,  is  generally  allied 
to  that  which  causes  ague.  The  ague  poison  is  a  minute  parasitic 
organism  which  finds  the  nidus  necessary  to  its  reproduction  in  the 
blood  of  man.  Its  morbid  action  and  the  symptoms  to  which  it  gives 
rise  are  a  result  of  this  reproduction.  The  rheumatic  poison  is  a 
minute  parasitic  organism  which  finds  its  nidus  in  the  muscles  and 
fibrous  structures  of  the  joints  and  of  the  heart,  and  the  symptoms 
of  acute  rheumatism  result  from  its  reproduction  in  them. 

The  adoption  of  this  view  of  the  causation  of  rheumatic  fever 
ox)ened  up  a  new  field  of  therapeutic  research — and  a  hopeful  one 
too ;  for  of  all  diseases  malarial  fever  is  that  over  which  drugs  exer- 
cise most  control.  Quinine  cures  ague.  That  is  one  of  the  best  es- 
tablished facts  in  the  practice  of  medicine.  Kheumatic  fever  being 
similar  in  nature  and  mode  of  production,  there  might,  nay  there 
ought  to,  be  some  drug  cai>able  of  arresting  its  course  as  quinine 
arrests  the  course  of  an  ague.  That  is  the  line  of  therai)eutic  research 
which  the  miasmatic  theory  of  rheumatism  opened  up. 

A  striking  fact  in  the  natural  history  of  the  malarial  fevers  is  that 
the  trees  which  provide  their  cure  grow  best  in  countries  and  locali- 
ties in  which  these  fevers  most  prevail ;  nature  seeming  to  produce 
the  remedy  under  climatic  conditions  similar  to  those  which  produce 
the  disease. 

In  rheumatism  a  low-lying,  damp  locality  and  a  temperate  climate 
present  the  conditions  most  favorable  to  its  occurrence.     Looking 
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about  for  a  plant  or  tree  which  most  flourishes  under  such  conditions, 
that  which  most  naturally  presented  itself  was  the  willow — the  various 
species  of  salix.  Among  the  Salicaceae,  therefore,  a  remedy  for  rheu- 
matism was  sought.  The  bark  of  most  willows  contains  a  bitter  prin- 
ciple called  salicin.  This  seemed  exactly  what  was  wanted.  If  the 
miasmatic  theory  of  rheumatism  were  correct  it  seemed  not  improb- 
able that  salicin  might  exercise  on  the  rheumatic  poison  the  same 
destructive  action  that  quinine  exercises  on  the  poison  of  ague,  and 
might  thus  cut  short  the  course  of  rheumatic  fever.  It  was  accord- 
ingly tried.  The  results  exceeded  all  expectation.  It  was  in  1874 
that  the  observations  were  begun;  and  early  in  1876  the  results  were 
given  to  the  profession.     They  were  thus  summed  up : 

'^l.  We  have  in  salicin  a  valuable  remedy  in  the  treatment  of 
acute  rheumatism. 

"  2.  Th^  more  acute  the  case,  the  more  marked  the  benefit  produced. 

"  3.  In  acute  cases  its  beneficial  action  is  generally  apparent  within 
twenty-four,  always  within  forty-eight,  hours  of  its.  administration 
in  sufficient  dose. 

*^  4.  Given  thus  at  the  commencement  of  the  attack,  it  seems  some- 
times to  arrest  the  course  of  the  malady  as  effectively  as  quinine 
cures  an  ague,  or  ipecacuanha  a  dysentery. 

^  5.  Belief  of  pain  is  always  one  of  the  earliest  effects  produced. 

'^  6.  In  acute  cases,  relief  of  pain  and  a  fall  of  temperature  gener- 
ally occur  simultaneously"  (Maclagan). 

While  these  observations  on  salicin  were  being  made,  Kolbe,  hav- 
ing discovered  a  method  of  manufacturing  salicylic  acid  (originally 
prepared  from  salicin)  from  carbolic  acid,  was  bent  on  finding  some 
use  for  it.  First  tried  by  surgeons  as  an  antiseptic,  it  was  also  freely 
experimented  with  by  physicians  in  all  sorts  of  diseases,  but  chiefly 
in  those  attended  by  fever.  Its  febrifuge  properties  were  soon  recog- 
nized, and  much  that  was  favorable  hoped  from,  and  reported  of,  its 
action  in  typhoid  fever,  diphtheria,  erysipelas,  pysBmia,  etc.  But  it 
was  soon  seen  that  the  disease  in  which  it  did  most  good  was  acute 
rheumatism. 

Early  in  1876,  Strieker  and  Biess  published  a  most  favorable  ac- 
count of  their  experience  of  its  employment  in  that  disease.  Their 
results  were  quite  in  accordance  with  those  got  from  salicin. 

The  conclusions  at  which  he  had  arrived  are  thus  formulated  by 
Strieker : 

**!.  Salicylic  acid  appears  to  be  a  rapid  and  radical  remedy  in 
recent  cases  of  genuine  acute  rheumatism  of  the  joints. 

^  2.  It  is  not  injurious  to  the  human  organism  when  administered 
every  hour  in  doses  varying  from  7^  to  15  grains. 
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"  3.  It  can  be  given  in  these  doses  for  a  longer  time  to  young  and 
strong  individuals  than  to  the  old  and  feeble. 

"4.  In  the  latter  it  produces  toxic  symptoms  more  readily  than 
in  the  former. 

"5.  The  toxic  symptoms  vary  in  degree. 

"  6.  Those  most  commonly  met  with  are  noises  in  the  ears,  diffi- 
culty of  hearing,  and  diaphoresis ;  when  these  occur  the  administra- 
tion of  the  medicine  should  be  discontinued. 

"7.  If  salicylic  acid  be  found  to  fully  answer  the  exi)ectations 
entertained  regarding  it,  the  internal  administration  of  a  certain 
quantity  may  be  expected  to  prevent  the  occurrence  of  fresh  attacks 
in  hitherto  unaffected  joints,  and  also  secondary  inflammation  of 
serous  membranes,  especially  the  endocardium. 

"8.  To  prevent  relapse,  the  medicine  must  be  continued  in  smaller 
doses  for  some  days  after  the  termination  of  the  main  treatment. 

**  9.  Salicylic  acid  is  of  doubtful  utility  in  chronic  articular  rheu- 
matism. 

"10.  It  is  not  likely  to  be  of  use  in  gonorrhoeal  or  diarrhoeal 
rheumatism,  or  in  the  polyarthritis  attending  septicsBmia." 

Besults  so  striking  could  not  fail  to  attract  attention.  The  new 
drugs  were  eagerly  tried;  observations  were  made  on  all  hands;  the 
journals  in  England,  Germany,  France,  and  America  contained  nu- 
merous reports  of  cases  of  acute  rheumatism  treated  by  salicin  and 
salicylic  acid,  and  very  soon  it  became  a  matter  of  general  acknowl- 
edgment that  these  drugs  possessed  in  a  remarkable  manner  the 
power  of  shortening  the  duration  and  controlling  the  course  of  that 
disease. 

In  the  year  following  that  in  which  this  method  of  treatment 
was  brought  under  the  notice  of  the  profession,  the  leading  medi- 
cal journal  in  England  thus  referred  to  the  subject:  "There  are 
few  practitioners  who  have  reported  themselves  as  disappointed  in 
the  use  of  this  drug;  or,  to  put  it  at  once  strongly  and  carefully, 
more  disappointed  than  in  the  use  of  quinine  for  ague.  There  has 
not  been,  in  fact,  such  a  consensus  of  medical  opinion  on  any  thera- 
peutic question  for  many  years,  as  on  the  power  of  this  drug  in  one 
foian  or  other  to  cure  rheumatic  fever"  {Lancet). 

The  experience  acquired  during  the  years  that  have  elapsed  since 
then  has  amply  confirmed  the  favorable  conclusions  drawn  from  the 
earlier  observations,  and  salicin  and  salicylic  acid  are  now  universally 
regarded  as  the  remedies  for  acute  rheumatism.  The  evidence,  in- 
deed, is  now  so  overwhelming  that  no  one  calls  in  question  the  efficacy 
of  these  drugs,  or  their  power  to  arrest  the  course  of  that  disease. 
To  get  the  full  beneficial  effects  the  drug  should  be  given  in  full  and 
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£requent  doee— twenty  to  thirty  grains  every  hour  till  the  temi)era- 
tore  falls  and  pain  is  materially  diminished.  It  will  generally  be 
found  that  when  the  drug  is  given  in  this  dose,  the  pain  and  fever 
are  materially  allayed  in  eight  or  ten  hours,  and  abolished  within 
twenty-four  hours  from  the  commencement  of  treatment.  It  reads 
like  an  exaggeration,  but  it  is  a  strictly  accurate  statement  to  say 
that  treated  thus  by  frequent  large  doses  of  salicin  or  salicylic  acid 
the  symptoms  of  rheumatic  fever  (pain  and  fever)  are  more  completely 
relieved  in  twelve  hours  than  under  the  old  forms  of  treatment  they 
used  to  be  in  three  weeks. 

The  rapidity  with  which  the  cure  is  effected  depends  on  the  dose 
given ;  and  the  necessity  for  giving  the  drug  in  f uU  and  frequent  dose 
cannot  be  too  strongly  insisted  on.  Salicin  and  salicylic  acid  are 
rapidly  eliminated  from  the  system,  and  only  by  giving  them  in  full 
and  frequent  dose  can  their  action  be  kept  up.  In  the  early  years 
of  this  treatment  many  cases  were  reported  in  which  these  drugs 
failed  to  effect  a  cure.  The  failures  were  generally  attributable  to 
the  inadequacy  of  the  dose  given.  To  give  five  or  ten  grains  of  salicin 
or  salicylic  acid  every  four  or  six  hours  is  to  do  injustice  both  to  the 
patient  and  to  the  drug.  Large  and  frequent  doses  are  necessary — 
thirty  grains  every  hour  till  pain  is  relieved  and  temperature  falls-, 
after  that  the  interval  between  the  doses  may  be  widened.  But  to 
guai:d  against  a  recurrence  of  the  symptoms  it  should  continue  to  be 
administered  for  ten  or  twelve  days  after  all  pain  has  ceased. 

It  is  marvellous  how  speedily  the  symptoms  decline  under  this 
treatment.  Belief  of  pain  is  the  first  indication  of  improvement,  and 
this  is  generally  marked  before  an  ounce  of  the  drug  has  been  con- 
sumed, often  before  half  that  quantity  has  been  taken.  It  takes 
about  an  ounce  of  salicin  or  salicylic  acid  to  completely  allay  the 
acute  symptoms,  and  the  sooner  this  is  got  into  the  system  the  better. 
The  cases  are  few  in  which  that  quantity  may  not  be  given  and  pain 
and  fever  abolished  within  twenty-four  hours  of  the  commencement 
of  treatment;  in  many  cases  this  result  is  got  within  twelve  hours. 
So  rapid  is  the  cure  that  it  is  often  difficult  to  keep  the  patient  in 
bed  for  more  than  two  or  three  days.  He  should  never  be  allowed 
to  get  up  within  a  week ;  for  no  matter  how  completely  the  pain  and 
fever  may  be  abolished,  it  must  be  borne  in  mind  that  the  structures 
of  the  joints  have  been  inflamed,  and  do  not  at  once  resume  their 
normal  tone  on  the  decline  of  the  inflammation ;  time  must  be  given 
for  the  effects  of  the  inflammation  to  pass  off  and  the  inflamed  struc- 
tures to  return  to  their  natural  condition. 

The  following  cases  illustrate  the  good  effects  of  the  salicyl  com- 
pounds: 
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Case  I. — ^A  girl,  aged  16;  never  had  rheumatism  before.  Was 
quite  well  on  April  12th,  1876.  On  the  13th  felt  out  of  sorts,  and  had 
a  general  feeling  of  cold,  with  some  pain  in  the  limbs.  On  the  14th 
the  pains  increased,  and  toward  evening  got  very  bad.  She  got  up 
on  the  16th  and  went  about  as  usual,  saying  nothing  to  any  one  about 
her  pains,  which  were  severe  in  both  arms  and  legs.  On  the  16th 
she  got  up,  but  was  obliged  to  go  back  to  bed. 

April  16th,  vesp,:  Lies  in  bed  unable  to  move,  and  every  now  and 
then  screaming  with  pain.  The  back,  shoulders,  elbows,  wrists, 
knees,  and  ankles  are  all  the  seat  of  severe  pain,  but  the  knees  and 
ankles  are  most  complained  of.  All  these  joints  are  slightly  swollen, 
and  BO  exquisitely  tender  that  the  least  touch  or  movement  causes 
her  to  scream.  Has  no  pain  in  chest.  Skin  hot,  not  perspiring; 
tongue  moist  and  furred ;  urine  scanty,  high  colored,  and  loaded  with 
pink  urates.  Has  a  soft  blowing  murmur  with  first  sound,  loudest 
at  apex,  but  audible  over  whole  heart.  Pulse  112,  respirations  20, 
temperature  103.8°.  To  have  fifteen  grains  of  salicin  every  hour  till 
three  powders  are  taken,  and  then  one  every  two  hours. 

17th,  mane :  Wandered  at  times  during  the  night,  but  had  occa- 
sional short  snatches  of  sleep.  Pain,  especially  in  ankles  and  knees, 
is  still  severe,  but  not  nearly  so  bad  as  yesterday.  Can  move  the 
right  leg  a  little,  and  does  not  complain  when  the  joints  are  touched. 
Indeed  she  allows  them  to  be  pretty  firmly  grasped  without  com- 
plaining ;  yesterday  the  least  touch  made  her  scream.  Tongue  furred ; 
skin  moist,  and  perspiration  acid.  Urine  scanty  and  high  colored; 
bowels  confined.  Cardiac  blow  is  softer  in  character,  and  precedes 
as  well  as  accompanies  the  first  sound  at  the  apex.  Still  heard  over 
whole  heart,  but  not  so  distinctly  as  yesterday.  Pulse  96,  respira- 
tions 26,  temperature  102.8°.  Has  had  eight  powders,  equal  to  120 
grains  of  salicin.     To  continue  to  take  fifteen  grains  every  two  hours. 

18th,  mane :  Had  a  good  night,  free  from  pain.  To-day  feels  quite 
well.  Has  no  pain  in  any  of  the  joints  and  can  move  the  limbs  with- 
out more  discomfort  than  what  is  caused  by  a  slight  feeling  of  stiff- 
ness in  the  knees.  Tongue  cleaning;  skin  natural.  Pulse  72,  barely 
perceptible,  respirations  20,  temperature  99.6°.  Has  had  eighteen 
powders,  equal  to  270  grains  of  salicin. 

19th:  Slept  well;  is  free  from  pain,  and  feels  quite  well.  Wishes 
to  get  up.  Tongue  clean;  skin  natural;  bowels  moved;  urine  abun- 
dant, of  pale  amber  color.  Pulse  70,  feeble,  iiTegular,  respirations 
20,  temperature  98.2°.     Has  had  in  all  405  grains  of  salicin. 

The  cardiac  blow  remained,  but  gave  rise  to  no  subjective  phe- 
nomena. There  was  no  return  of  the  rheumatism.  She  went  on 
with  the  salicin  for  a  fortnight. 

Eapid  as  was  the  cure  in  this  case — the  pain  having  been  prac- 
tically abolished  within  twenty-four  hours,  and  the  temperature 
brought  to  the  normal  within,  at  the  most,  sixty  hours  of  the  time 
that  treatment  commenced — it  would  probably  have  been  still  more 
rapid  had  the  salicin  been  given  in  the  full  dose  in  which  I  now  ad- 
minister it.     At  the  time  that  Margaret  T *8  case  occurred  (April, 
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1876)  the  present  certainty  regarding  the  safety  as  well  as  the  desi- 
rability of  large  doses  had  not  been  attained.  To  such  a  case  occur- 
ring now  I  would  give  double  the  dose  which  Margaret  T got; 

and  probably  with  a  more  rapid  result,  as  in  the  following  case, 
which  bore  a  close  resemblance  to  hers : 

Case  n. — ^A  girl,  aged  17 ;  had  always  enjoyed  good  health.  With 
the  exception  of  measles  and  scarlatina  in  childhood  never  had  any 
ailment. 

On  May  26th,  1878,  she  felt  out  of  sorts  and  had  such  aching  in  the 
limbs  that  she  did  not  leave  the  house.  On  the  following  day  she 
was  worse  and  toward  night  got  very  bad. 

May  28th :  Lies  in  bed,  unable  to  move,  the  least  effort  to  do  so 
causing  intense  pain,  and  making  her  scream.  Has  anxious,  pained 
expression.  The  knees  and  wrists  are  most  painful,  but  the  ankles, 
right  shoulder,  and  neck  are  also  complained  of.  The  affected  joints 
are  a  little  swollen,  and  exquisitely  tender;  except  over  the  wrists, 
there  is  no  redness  of  the  surface.  Tongue  moist  and  furred.  Skin 
hot  and  perspiring;  bowels  moved  by  medicine;  urine  scanty,  and 
loaded  with  urates.  Heart's  sound  normal.  Pulse  112,  respirations 
22,  temi>erature  103**.  To  have  thirty  grains  of  salicin  every  hour  till 
decidedly  relieved. 

She  began  to  take  the  medicine  as  6  p.m.,  was  then  in  great  pain. 
She  felt  easier  after  the  third  powder,  and  after  the  fifth  (taken  at 
10  P.M.)  was  so  decidedly  relieved  that  she  fell  asleep.  Her  mother, 
who  remained  beside  her  all  night,  stated  that  she  would  probably 
have  slept  on,  but  that  she  woke  her  up  to  give  the  salicin  at  11 
o'clock,  and  at  midnight.  After  that,  she  had  a  powder  only  every 
second  hour. 

29th :  Has  a  pleased,  smiling  expression.  Is  quite  free  from  pain, 
except  when  the  joints  are  pressed ;  allows  one  to  grasp  them,  and  can 
move  them  without  more  than  a  feeling  of  stiffness.  Thinks  she 
would  have  slept  all  night  if  her  mother  had  not  wakened  her  to  give 
the  medicine.  Perspired  a  good  deal  during  the  night.  Skin  is  now 
covered  with  acid  perspiration;  saliva  acid;  tongue  cleaner;  pulse  88, 
respirations  20,  temperature  99.8°.  Heart's  sounds  normal.  Up  to 
this  time  (9:30  a.  m.)  has  taken  eleven  powders,  equal  to  330  grains 
of  salicin.     To  have  thirty  grains  every  two  hours. 

7  P.M. :  Has  had  no  pain,  and  says  she  would  like  to  get  up. 
Complains  only  of  a  slight  degree  of  deafness.  This  her  mother  no- 
ticed before  the  patient  did.  Has  perspired  a  good  deal ;  reaction 
acid.  The  joints  feel  stiff  when  she  tries  to  move  them,  but  can  be 
firmly  pressed  without  pain.  Pulse  76,  respirations  20,  temperature 
98^.  Heart's  sounds  normal.  Has  had  in  all  exactly  one  ounce  of 
salicin,  16  thirty-grain  doses. 

She  continued  to  take  the  salicin  in  gradually  diminishing  dose 
for  four  days,  during  which  she  was  kept  in  bed.  At  the  end  of  that 
time  she  was  allowed  to  get  up,  and  the  salicin  was  given  in  twenty- 
grain  doses  four  times  a  day  for  a  week  longer.  She  made  a  perfect 
recovery  and  had  no  return  of  pain. 
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In  this  case  the  acute  pain  was  abolished  within  six,  and  all  joint 
tenderness  within  twenty-four,  hours  of  the  time  that  treatment  com- 
menced. Within  that  time,  too,  the  temperature  had  fallen  from 
103°  to  the  normal  standard,  a  fall  of  five  degrees.  The  case  was  a 
very  acute  one. 

Case  III. — A  man,  set.  30,  robust  and  weU  built,  had  rheumatic 
fever  for  the  first  time  four  years  ago.  Was  then  two  months  in  bed, 
and  three  off  work. 

December  31st,  1878 :  Two  days  ago  was  seized  with  pain  in  the 
right  knee.  Yesterday  the  right  was  a  little  better,  but  the  left  became 
very  painful.  To-day  the  right  shoulder  and  left  ankle  are  also- 
affected.  Had  little  or  no  sleep  last  night  from  severity  of  pain. 
Tongue  furred;  bowels  moved  by  medicine;  urine  high  colored,  and 
depositing  pink  urates;  skin  moist;  persx^iration  acid;  pulse  100, 
respirations  22,  temperature  101°.  Heart  normal.  To  have  thirty 
grains  of  salicin  every  hour  for  six  hours ;  then  every  two. 

January  1st,  1879 :  Felt  better  after  four  powders,  and  by  night 
was  so  relieved  that  he  slept  well,  waking  up  only  twice— on  each 
occasion  taking  a  powder.  Has  taken  altogether  ten  of  them,  equal 
to  300  grains  of  salicin.  Is  quite  fi-ee  from  pain.  Felt  so  well  this 
morning  that  he  got  up  and  dressed,  and  at  time  of  visit  was  walking 
about  the  house.  Was  ordered  to  go  to  bed.  In  bed  is  quite  free 
from  pain;  but  when  walking  about  the  left  knee  and  ankle  hurt. 
Skin  covered  with  acid  perspiration ;  urine  less  scanty,  of  amber  color, 
with  slight  deposit  of  urates.  Heart  normal.  Just  after  getting  into 
bed  the  pulse  was  88,  respirations  20,  temperature  98.8°.  A  powder 
every  two  hours. 

He  perspired  very  freely  during  the  day  and  in  the  evening  felt  so 
well  that  he  got  up  again  for  a  couple  of  hours. 

2d:  Slept  well  at  night.  Took  no  powder  between  ten  last 
night  and  seven  this  morning.  Has  had  in  all  eighteen  powders, 
equal  to  540  grains.  Perspiring  freely — secretion  acid ;  has  no  pains ; 
swelling  and  tenderness  quite  gone;  pulse  72,  respirations  18,  tem- 
perature 98.3°.  He  was  ordered  to  take  the  salicin  three  times  a  day 
for  ten  days.  He  remained  well  and  resumed  work  on  the  8th  of 
January.  In  this  case  the  attack  was  abolished  within  tm^enty-four 
hours. 

Case  IV. — A  man,  set.  34,  has  twice  had  rheumatic  fever,  once  at 
18,  and  again  at  24.  On  each  occasion  was  laid  up  for  six  weeks. 
Present  iUness  began  three  days  ago  with  malaise  and  aching  in  limbs. 
Pains  have  steadily  got  worse  and  have  become  localized  in  the  joints. 

November  4th,  1878:  Skin  hot;  expression  anxious ;  tongue  furred; 
urine  high  colored  and  scanty ;  pulse  116,  respiration  24,  temperature 
102.5° ;  ankles,  knees,  right  shoulder,  and  fingers  of  the  right  hand 
are  swollen  and  painful.  The  heart's  sounds  are  normal.  To  take 
thirty  grains  of  salicylate  of  soda  every  hour  till  pain  is  relieved; 
after  that,  every  two  hours. 

6th :  Is  much  better.  Felt  easier  after  the  third  dose  of  the  medi- 
cine. Had  a  good  night,  but  perspired  a  great  deal.  Is  now  covered 
with  acid  perspiration ;  saliva  is  also  acid.     The  swelling  is  all  but 


TREATMENT.  263 

gone  from  the  joints,  and  there  is  no  pain  except  when  they  are 
moved  or  pressed.  Heart  normal;  pulse  92,  respirations  20,  tem- 
I)eratTire  99.6**.  Took  the  medicine  every  hour  for  four  hours.  He 
was  then  easier,  and  took  it  every  two  hours.  Has  had  in  all  nine 
doses,  equal  to  270  grains.  Says  he  feels  a  little  squeamish  after  it. 
To  take  a  dose  every  three  hours. 

6th :  Feels  quite  well,  only  weak.  There  is  no  swelling,  and  no 
pain  even  on  pressure  over  the  joints.  Acid  perspirations  continue. 
Pulse  70,  respirations  18,  temperature  98°.     Heart  normal. 

He  remained  well;  but  took  the  salicylate  three  times  a  day  for 
ten  days. 

Case  V. — ^A  man,  aet.  22 ;  never  had  rheumatism  before. 

December  12th,  1877 :  Present  attack  commenced  four  days  ago 
with  sore  throat  and  general  aching.  Now  the  pain  is  localized  in  the 
left  knee,  both  ankles,  and  right  shoulder.  Except  the  shoulder,  the 
affected  joints  are  slightly  swollen,  and  all  are  distinctly  tender, 
though  the  pain  is  not  very  acute  when  he  is  at  rest.  Any  move- 
ment aggravates  it  much.  The  skin  is  covered  with  acid  perspiration ; 
tongue  furred;  urine  high  colored  and  loaded  with  fawn-colored 
urates;  bowels  moved  by  medicine;  heart  sounds  normal.  Pulse 
104,  respirations  20,  temi)erature  100.8°. 

To  have  twenty  grains  of  salicylate  of  soda  every  hour  till  pain  is 
decidedly  relieved ;  then  every  two  hours. 

13th :  Is  much  better.  Was  decidedly  relieved  after  five  or  six 
doses  of  the  medicine,  but  went  on  with  the  hourly  dose  for  eight 
hours.  After  that  he  fell  asleep,  and  woke  up  only  now  and  then 
during  the  night.  Has  had  up  to  this  time  (11  A.M.)  thirteen  doses, 
equal  to  260  grains  of  the  salicylate.  The  joints  are  stiff  and  slightly 
swollen,  but  the  pain  is  gone.  Perspires  freely;  secretion  acid. 
Pulse  84,  respirations  20,  temperature  98.8°. 

14th:  Pulse  68,  respirations  18,  temperature  98.2°.  Heart  nor- 
mal. Took  the  salicylate  four  times  a  day  for  four  days,  and  thrice 
a  day  for  a  week  more.     Remained  weU. 

These  cases  suffice  to  illustrate  the  controlling  power  exercised  by 
the  salicyl  compounds  over  the  rheumatic  process. 

In  young  subjects,  and  in  those  who  have  not  suffered  from  re- 
peated rheumatic  attacks,  such  is  generally  the  course  of  events,  if 
the  remedy  is  given  in  sufficient  quantity,  and  for  a  sufficient  time. 
But  it  is  of  importance  that  these  two  conditions  should  be  observed ; 
for  if  given  in  insufficient  quantity  the  desired  result  is  got  slowly 
or  not  at  all,  and  if  omitted  too  soon  the  symptoms  are  apt  to  recur. 

It  has  been  said  that  acute  rheumatism  is  more  apt  to  relapse 
when  treated  by  the  salicyl  compounds  than  when  treated  by  alkalies. 
It  is  not  so,  if  the  salicyl  treatment  is  properly  applied.  When 
treated  by  alkalies  the  treatment  is  continued  for  several  weeks  and 
is  omitted  when  the  temperature  is  normal  and  pain  has  ceased.  .  But 
this  result  is  not  due  to  the  treatment.  The  disease  has  run  its  natu- 
ral course  and  worn  itself  out.    For  that  reason  there  is  no  tendency 
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to  relapse.  But  when  treated  by  the  salicyl  compounds  the  course 
of  the  disease  is  arrested  and  the  temperature  falls  to  the  normal 
standard  in  a  few  hours.  If  treatment  be  omitted  as  soon  as  this 
result  is  attained  the  symptoms  are  likely  to  recur,  for  though  the 
rheumatic  process  is  arrested  the  rheumatic  poison  is  not  all  de- 
stroyed; what  remains  is  reproduced  and  the  joint  pains  and  fever 
reappear.  It  is  not  a  true  relapse,  but  a  recrudescence  of  the  symp- 
toms consequent  on  the  too  early  omission  of  the  drug,  a  result 
which  may  readily  be  guarded  against  by  continuing  the  treatment 
for  a  time  after  acute  symptoms  have  disappeared. 

To  eflfect  the  complete  destructicm  of  the  poison  and  ward  off  the 
chance  of  recrudescence  or  relapse  the  dinig  (salicin  or  salicylic  acid) 
should  be  continued  for  a  week  or  ten  days  after  all  rheumatic  symj)- 
toms  have  disappeared.  When  this  is  done  the  complete  destruction 
of  fche  poison  is  insured,  and  the  disease  does  not  relapse. 

To  get  the  full  benefit  of  the  salicyl  treatment  two  things  are 
essential : 

1.  The  drug  must  be  given  in  full  and  frequent  doses  till  the  tem- 
I)erature  is  normal  and  the  pain  gone; 

2.  It  must  be  continued  in  smaller  doses  for  ten  days  after  all  acute 
symptoms  have  ceased.- 

The  two  following  are  cases  in  which  the  too  early  omission  of 
the  treatment  was  followed  by  a  return  of  the  rheumatic  symptoms. 

Case  VI. — A  woman,  aged  25,  seen  March  2d,  1878,  had  rheumatic 
fever  five  years  ago,  was  then  laid  up  for  two  months.  Present  attack 
began  five  days  ago  with  aching  in  the  limbs. 

March  2d :  Face  flushed  and  anxious,  skin  covered  with  acid  per- 
spiration, tongue  furred,  urine  loaded  with  urates ;  right  knee,  both 
ankles,  and  wrists  swollen  and  very  painful;  pulse  104,  temperature 
102.4°.  Heart  normal.  To  have  light  diet,  and  thirty  grains  of  salicin 
every  hour  till  pain  is  relieved;  then  thirty  grains  every  two  hours. 

3d:  Took  a  powder  every  hour  for  five  hours;  after  that  felt 
easier,  and  took  one  every  two  hours  while  awake ;  has  had  in  all 
thirteen  powders,  equal  to  390  grains.  Is  now  free  from  pain;  the 
joints  are  stiff  and  slightly  swollen,  but  not  tender;  pulse  80, 
temperature  99.8° ;  skin  covered  with  acid  perspiration ;  bowels  moved ; 
heart  sounds  normal.  To  have  a  powder  every  two  hours  till  a  dozen 
are  taken ;  and  then  one  every  four  hours  for  a  week,  and  to  remain 
in  bed  for  that  time.  The  patient  felt  so  well  that  she  neglected  these 
precautions ;  got  up  on  the  5th,  and  took  only  an  occasional  powder 
after  that  time.     On  the  8th  the  joint  pains  returned. 

9th :  Knees,  ankles,  and  wrists  inflamed ;  acid  sweats ;  pulse  100, 
temperature  101.9°.  To  have  thirty  grains  of  salicin  every  hour  for 
six  hours ;  and  then  every  two  hours. 

10th:  Is  free  from  pain;  p^lse  76,  temperature  98.5°.  Has  had 
360  grains  of  salicin.     To  continue  it  every  three  hours  for  four  days, 
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and  after  that,  four  times  a  day  for  ten  days.     This  time  she  did  as 
directed,  and  remained  well. 

In  this  case  there  can  be  no  doubt  that  the  relapse  was  due  to  the 
too  early  omission  of  the  salicin. 

What  happened  was  as  follows : 

The  salicin  was  taken,  during  the  first  attack,  long  enough  and  in 
sufficient  quantity  to  allay  the  symptoms  and  nearly  but  not  quite 
destroy  the  whole  of  the  rheumatic  poison.  What  remained  was  re- 
produced, and  gave  rise  to  a  renewal  of  the  rheumatic  symptoms.  On 
the  second  seizure  the  drug  was  taken  for  a  sufficient  length  of  time, 
and  in  sufficient  quantity,  to  destroy  the  whole  of  the  poison.  Con- 
valescence was  therefore  i)ermanent. 

Case  Vn. — A  man,  aet.  44,  had  rheumatic  fever  when  he  was  28 
years  of  age,  again  when  he  was  30,  a  third  time  when  he  was  33,  and 
a  fourth  time  when  he  was  37.  On  the  first  occasion  he  was  confined 
to  the  house  for  three  months,  and  was  unfit  for  work  for  other  six, 
nine  in  all.  The  second  attack  was  equally  long.  During  the  third 
and  fourth  attacks  he  was  in  bed  for  six  weeks,  and  off  work  for 
three  months.     Was  always  treated  by  potassium. 

A  fortnight  ago  he  began  to  suffer  from  twinges  of  pain  in  the 
back,  neck,  and  right  leg.  Two  days  ago  got*  much  worse,  and  was 
obliged  to  take  to  bed.  For  two  nights  the  pains  have  been  so  severe 
that  he  has  had  no  sleep. 

December  Ist,  1878:  Has  an  anxious  expression;  tongue  furred, 
bowels  confined,  skin  perspiring ;  perspiration  and  saliva  acid ;  pulse 
116,  respirations  30,  temperature  102.1°;  has  great  pain  in  the  left 
heel,  all  along  the  right  leg,  and  in  the  knee  and  hip  joints  of  the  same 
side.  The  neck  and  the  right  wrist  and  hand  are  also  painful  and 
tender  to  touch.  The  affected  parts  are  tender,  but  not  red  or  dis- 
tinctly swollen.  The  breathing  seems  a  little  oppressed.  The  heart's 
sounds  are  free  from  bruit,  but  are  muffled  in  character;  and  there  is 
a  slight  click  with  the  systole.  To  have  an  aperient,  and  thirty 
grains  of  salicin  every  hour. 

2d,  mane:  Took  a  powder  every  hour  till  4  a.m.  At  that  hour  he 
fell  asleep,  and  slept  on  till  eight.  Has  had  up  to  this  time  sixteen 
powders,  equal  to  one  ounce  of  salicin.  States  that  he  has  no  pain, 
only  stiffness  of  the  joints  and  limbs ;  can  bear  firm  pressure  every- 
where. Indeed,  he  felt  so  well  that  he  got  up  and  at  the  time  of  the 
visit  was  sitting  in  front  of  the  fire,  free  from  pain  but  stiff  and  weak. 
Skin  acting  freely,  perspiration  and  saliva  acid;  pulse  100,  respira- 
tions 28,  temi)erature  98.4°.  States  that  he  can  scarcely  believe 
it  possible  that  he  is  so  well.  To  remain  in  bed  and  take  thirty  grains 
of  salicin  every  two  hours. 

Ve»p. :  ^  Has  been  quite  free  from  pain ;  so  much  so  that  he  neglected 
his  medicine,  and  went  from  his  room  into  a  cold  water-closet.  Has 
no  pain ;  but  the  pulse  is  108,  the  respirations  30,  and  the  tempera- 
ture 101  *".     There  is  a  slight  click  with  the  first  sound  of  the  heart. 
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but  the  muffled  character  of  the  soundB  has  disappeared.  To  remain 
in  bed,  and  take  a  powder  every  hour. 

3d:  Had  a  good  night;  slept  from  ten  till  three  without  waking; 
felt  quite  well  then;  got  up  and  went  to  another  room  to  see  what 
o'clock  it  was;  felt  weakened  and  chilled  by  doing  so;  slept  again 
from  four  till  seven.  Has  no  pain,  but  feels  weak;  perspiration 
abundant  and  acid;  pulse  92,  respirations  28,  temperature  OS.!"". 
To  have  salicin  (30  grains)  every  two  hours. 

4th :  Passed  a  very  good  night,  awake  only  once  for  a  short  time ; 
feels  quite  well;  heart's  sounds  normal;  acid  x>e^*spiration  continues; 
pulse  76,  respirations  20,  temperature  98.2°. 

At  this  time  I  ceased  to  visit  him,  but  gave  strict  injunctions  that 
the  salicin  was  to  be  taken  in  thirty-grain  doses  every  four  hours  for 
a  week.     Five  days  afterward  I  was  sent  for  to  see  him  again. 

Stated  that  he  felt  so  well  that  he  did  not  take  the  medicine  regu- 
larly, as  instructed,  but  took  only  half  a  powder  occasionally. 

Practically  the  salicin  was  omitted  on  the  5th,  and  on  the  7th  lie 
put  on  his  clothes  and  went  about  the  house.  The  weather  at  this 
time  was  bitterly  cold. 

On  the  8th  the  pains  began  to  trouble  him  again. 

9th :  Has  pain  in  both  ankles  and  right  wrist,  all  of  which  are 
swollen  and  very  tender,  but  not  red.  Skin  hot,  not  perspiring ;  pulse 
100,  temperature  100.3°.  Heart's  sounds  normal.  To  have  thirty 
grains  of  salicin  every  hour. 

10th:  After  taking  five  powders  (150  grains)  he  f eU  asleep,  and 
passed  a  good  night,  waking  only  once.  Pain  is  gone,  only  stiffness 
and  slight  tenderness  on  pressure  remaining;  heart  normal;  pulse 
100,  temi)erature  102.7°.  Continue  salicin  every  hour.  Has  had 
210  grains  in  all. 

11th:  Has  scarcely  any  pain,  but  feels  wretched  and  out  of  sorts; 
the  joints  are  not  swollen,  but  are  more  or  less  tender  on  pressure ; 
perspiration  acid,  not  very  abundant;  pulse  100,  temperature  101.6°. 
Heart  normal.  Has  had  540  grains  of  salicin.  To  have  thirty  grains 
of  salicin  and  fifteen  of  bicarbonate  of  potassium  every  two  hours. 

12th :  Is  much  the  same,  no  special  pain,  but  the  tenderness  on 
pressure  remains ;  perspiration  slight  but  distinctly  acid ;  pulse  100, 
temperature  101.3°.  Continue  powders.  Has  had  750  gi-ains  of 
salicin. 

13th:  Feels  much  better;  pain  and  tenderness  gone;  pulse  90, 
temperature  98°.     Has  taken  930  grains  of  salicin. 

14th:  Feels  quite  well,  only  weak;  pulse  76,  temperature  98°. 
Has  a  good  appetite. 

He  was  more  careful  on  this  occasion,  remained  in  bed  for  a  week, 
took  salicin  for  a  fortnight,  and  made  a  good  recovery  without  any 
drawback.  • 

In  this  case  the  pain  was  decidedly  relieved  within  six,  and  was 
gone  within  twenty,  hours  of  the  time  that  he  came  under  notice. 
The  temi)erature,  too,  had  fallen  to  the  normal  standard. 

It  will  be  noted  that  during  the  first  attack  neglect  of  the  salicin, 
on  December  2d,  led  to  a  rise  of  the  temperature  from  98.4°  in  the 
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morning  to  101°  in  the  evening.  The  resumption  of  the  remedy  in 
hourly  doses  led  to  a  speedy  fall  of  the  temperature  to  the  normal. 
The  second  attack  was  clearly  attributable  to  the  early  omission  of 
the  salicin. 

Reference  has  already  been  made  to  a  morbid  condition  to  which 
the  term  rheumatism  is  usually  applied,  but  which  is  more  properly 
a  sequence  of  rheumatism  than  a  distinct  form  of  the  disease.  The 
condition  referred  to  essentially  consists  in  chronic  thickening  and 
irritability  of  fibrous  textures  which  have  been  the  seat  of  frequent 
attacks  of  rheumatic  inflammation.  The  usual  history  of  such  cases 
is  that  each  attack  has  been  less  perfectly  recovered  from,  leaving 
behind  it  a  legacy  of  increased  disability.  Their  history  indeed 
shows,  what  a  knowledge  of  pathology  would  indicate,  that  the  tex- 
tures which  have  been  the  seat  of  inflammation  do  not  recover  their 
natural  tone  as  soon  as  the  inflammation  ceases.  There  remains  for 
a  time,  which  varies  with  the  length  and  severity  of  the  seizure,  some 
thickening  of  the  fibrous  textures  of  the  affected  joints,  causing  the 
stiffness  which  is  felt  after  the  acute  symptoms  have  di8apx)eared.  If 
the  attacks  are  frequent  and  obstinate  this  morbid  change  in  the 
fibrous  textures  is  less  and  less  perfectly  recovered  irom,  by  each 
succeeding  seizure  a  little  more  damage  is  done,  and  ultimately  there 
is  induced  a  condition  of  chronic  thickening  of  these  textures,  which 
is  permanent. 

That  such  a  change  should  take  place  as  a  result  of  frequent  and 
long-continued  rheumatic  attacks  consists  with  what  we  know  of  the 
mode  of  production  of  similar  i)athological  changes  in  other  organs. 

Clinical  experience  teaches  that  when  an  organ  has  been  the  seat 
of  repeated  attacks  of  inflammation,  the  local  symptoms  to  which 
such  inflammation  gives  rise  are  apt  to  recur  in  a  minor  degree  from 
the  operation  of  causes  which  would  not  have  sufficed  to  induce  the 
original  attack.  What  more  common  than  for  chronic  bronchitis  to 
be  developed  as  a  sequence  of  one  or  more  acute  attacks ;  and  for  the 
course  of  the  chronic  malady  to  be  interrupted  by  subacute  seizures 
brought  on  by  causes  which  would  not  have  sufficed  to  induce  the 
original  malady?  A  similar  instance  we  have  in  the  readiness  with 
which  dysenteric  symptoms  may  be  developed  in  those  who  have  once 
suffered  from  the  acute  form  of  the  disease.  Exposure  to  cold,  over- 
fatigue, mental  disturbance — causes  which  never  could  have  originated 
the  disease — will  often  bring  back  some  of  the  local  symptoms  of  the 
original  attack  in  a  milder  but  still  quite  characteristic  form.  So  it 
is  with  fibrous  textures  which  have  been  weakened  and  altered  by  re- 
peated rheumatic  attacks.  They  are  rendered  irritable  and  weak  by 
the  changes  which  have  taken  place  in  them,  and  are  apt  to  be  dis- 
VoL.  H.-17 
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turbed  hy  agencies  which  have  no  such  effect  on  healthy  fibrous  tex- 
tnres.  Irritation  of  fibrous  textures,  no  matter  how  induced,  causes 
pain  in  the  affected  part.  Hence  such  disturbance  as  arises  in  these 
altered  textures  from  exposure  to  cold  and  damp  gives  rise  to  the 
same  symptoms  as  would  result  from  the  action  of  the  rheumatic 
poison.  Originating  in  true  rheumatic  attacks,  occurring  in  those 
who  have  given  decided  evidence  of  being  of  rheumatic  constitution, 
and  characterized  by  symptoms  which  are  associated  with  true  rheu- 
matism, it  is  not  unnatural  that  the  symptoms  should  be  regarded  as 
due  to  the  action  of  the  rheumatic  poison.  But  such  a  view  is  patho- 
logically inaccurate  and  pregnant  with  therapeutic  errors.  The  con- 
dition which  has  to  be  dealt  with  is  one  which,  though  originally 
induced  by  repeated  rheumatic  attacks,  exists,  after  it  has  been  de- 
veloped, independently  of  the  cause  which  gave  rise  to  it.  Pain, 
swelling,  slight  rise  of  temx)erature,  even  increased  formation  of  lactic 
acid,  may  thus  result  from  inflammation  of  these  altered  fibrous  tex- 
tures induced  by  cold,  just  as  like  symptoms  would  result  from  simi- 
lar disturbance  set  agoing  by  the  rheumatic  poison.  We  may  thus 
have  all  the  symptoms  of  subacute  rheumatism  without  any  action 
of  the  rheumatic  poison.  Over  such  an  attack  the  salicyl  compounds 
can  exercise  no  control. 

If  the  subacute  exacerbation  be  due  to  the  action  of  the  rheumatic 
poison — ^to  a  fresh  rheumatic  attack — ^the  salicyl  treatment  will  do 
good  for  a  time,  but  will  fail  to  cure  because  the  irritable  textures 
will  take  some  time  to  regain  their  normal  condition  after  the  rheu- 
matic poison  has  ceased  to  act,  and  because  the  lactic  acid,  formed 
as  a  result  of  their  inflammation,  tends  to  keep  up  disturbance  in 
them.  Such  a  case  treated  by  salicin  or  salicylic  acid  would  be,  and 
with  justice,  instanced  as  one  in  which  these  drugs  gave  only  partial 
and  temporary  relief. 

It  is  in  these  cases  in  which  the  fibrous  textures  have  been  the 
seat  of  prior  attacks  of  rheumatic  inflammation  that  the  alkaline 
treatment  often  does  much  good.  The  change  resulting  from  the 
former  attacks  renders  these  textures  more  irritable  and  more  liable 
to  disturbance  from  the  presence  of  lactic  acid.  As  a  consequence  of 
this,  the  local  symptoms  are  apt  to  persist  for  a  time  after  the  action 
of  the  rheumatic  poison  has  ceased.  They  are  kept  up  by  the  lactic 
acid,  and  anything  which  hastens  the  elimination  of  this  from  the 
system  tends  to  shorten  the  duration  of  the  attack.  Hence  in  such 
cases  the  alkaline  treatment  should  be  combined  with  the  salicyl. 
The  latter  puts  a  stop  to  the  rheumatic  process ;  the  former  aids  in 
the  elimination  from  the  system  of  the  lactic  acid  formed  during  that 
process. 
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As  compared  with  the  frequency  of  the  occurrence  of  the  acute 
and  subacute  forms  of  rheumatism  in  which  it  originates,  this  chronic 
thickening  of  the  fibrous  textures  is  not  common,  at  least  in  its  fully 
developed  form.  For  this  there  are  two  reasons :  first,  it  is  only  in 
a  minority  of  cases  that  the  rheumatic  constitution  is  so  marked  as 
to  lead  to  attacks  sufficiently  frequent  and  long-continued  for  its 
production;  and  second,  in  a  large  number  of  those  who  possess  this 
markedly  rheumatic  constitution,  the  heart  suffers  as  well  as  the 
joints,  and  death  ensues  from  the  cardiac  trouble,  before  there  has 
been  time  for  the  development  of  permanent  thickening  of  the  fibrous 
textures. 

Nowadays,  treatment  is  so  successful  in  shortening  the  duration 
of  acute  and  subacute  rheumatism  that  it  may  reasonably  be  hoped 
that  this  condition  will  year  by  year  become  less  common. 

This  thickening  of  the  fibrous  textures  is  a  condition  over  which 
drugs  exercise  little  or  no  control.  As  one  can  never  be  sure  that  the 
pain  at  a  given  time  may  not  be  due  to  the  action  of  the  rheumatic 
poison,  the  salic^'l  compounds  should  always  be  given  for  a  time,  not 
with  the  idea  of  removing  the  chronic  thickening,  but  with  the  object 
of  relieving  any  purely  rheumatic  symptoms.  For  those  who  can 
afford  it  the  most  useful  treatment  is  such  as  is  to  be  got  at  Bath, 
Buxton,  Droitwich,  Strathpeffer,  and  other  baths  in  Great  Britain; 
at  Aix-les-Bains,  Dax  in  France;  at  Aix-la-Ghapelle,  Wildbad,  Oas- 
tein,  Teplitz,  Wiesbaden,  Franzensbad,  and  other  baths  in  G^rtnany. 

Chronic  rheumatism  is  the  ailment  for  which  this  chronic  thick- 
ening of  the  fibrous  textures  is  most  apt  to  be  mistaken.  Occurring 
as  it  does  in  those  who  have  suffered  from  repeated  attacks  of  acute 
or  subacute  rheumatism,  and  presenting  many  of  the  symptoms  of 
rheumatism,  it  coidd  scarcely  fail  to  be  mistaken  for  the  chronic 
form.  It  is  of  great  importance  that  the  two  conditions  should  not 
be  confounded,  for  their  prognosis  and  treatment  are  essentially  dif- 
ferent. Wherein  chronic  thickening  of  the  fibrous  textures  consists, 
its  name  implies.  Its  pathology  we  have  just  considered.  Chronic 
rheumatism,  properly  so-called,  is  a  very  different  condition.  It  is 
due  to  the  presence  and  direct  action  of  the  rheumatic  poison,  and 
is  not  necessarily,  or  even  usually,  accompanied  by  any  i)erceptible 
change  in  the  textures  involved.  It  consists  simply  in  rheumatic  dis- 
turbance of  the  affected  tissue.  It  differs  from  the  acute  and  sub- 
acute forms  not  in  nature  but  in  degree,  and  sometimes  in  the  special 
textures  involved.  It  is  a  true  rheumatic  attack  in  which  the  morbid 
process  and  local  disturbance  are  not  sufficiently  marked  to  raise  the 
temperature  or  to  lay  the  patient  up.  The  textures  involved  are  the 
same  as  those  which  suffer  in  the  acute  and  subacute  forms,  with  this 
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difference  that  the  fibrous  aponeuroses  and  muscles  are  more  apt  to 
be  affected. 

Chronic  articular  rheumatism  usually  affects  the  same  joints  as 
suffer  in  the  acute  and  subacute  forms.  Seldom  more  than  one  or 
two  joints  are  affected  at  the  same  time,  and  in  none  of  them  is  the 
pain  bad  enough  to  lay  the  patient  up.  It  may  shift  from  joint  to 
joint  and  last,  off  and  on,  for  months  or  even  for  years,  the  patient 
during  the  whole  time  being  never  really  ill  and  yet  never  quite  well 
for  more  than  a  few  weeks  at  a  time. 

The  following  two  cases  serve  to  illustrate  this  form  of  the  disease. 

Case  VIII. — A  woman,  set.  34,  the  mother  of  seven  children;  had 
rheumatic  fever  when  she  was  15.  Was  in  bed  for  three  months  at 
that  time.  At  27  had  a  second  but  much  milder  attack  which 
lasted  only  for  eight  or  ten  days.  States  that  she  had  been  subject 
to  joint  pains  almost  ever  since  her  first  attack.  Is  frequently  quite 
well  and  free  from  pain,  but  for  last  six  months  has  had  it  very  con- 
stantly, but  never  bad  enough  to  prevent  her  going  about. 

May  12,  1877 :  Has  been  ailing  all  the  winter.  For  last  six  weeks 
has  not  been  out  of  the  house,  as  going  out  always  made  her  worse. 
Has  now  pain  and  stiffness  of  knees,  ankles,  and  wrists ;  the  last  are 
a  little  fuller  than  natural.  Heart  normal;  pulse  70,  temperature 
98.5°.     To  have  thirty  grains  of  saliciu  every  three  hours. 

14th :  Feels  better  than  she  has  done  for  months.  Pain  nearly 
gone.     Has  taken  thirteen  powders,  equal  to  390  grains  of  salicin. 

16th :  With  the  exception  of  a  little  stiffness  of  the  joints  feels 
quite  well.     Is  free  from  pain. 

A  year  and  a  half  afterward  she  consulted  me  about  one  of  her 
children.  Told  me  that  the  salicin  did  her  so  much  good  that  she 
had  taken  it,  off  and  on,  almost  ever  since.  Has  never  enjoyed  such 
good  health,  or  been  so  free  from  pain  as  during  the  last  year. 

Case  IX. — A  man,  set.  35.  Had  an  att^ick  of  rheumatic  fever  when 
18  years  of  age.  Was  laid  up  for  two  months.  H^s  suffered  from 
occasional  pains  in  the  joints  almost  ever  since.  Thinks  he  has  never 
been  more  than  three  months  together  quite  free  from  pain.  Its  usual 
Seats  are  the  knees,  ankles,  and  wrists.  Generally  only  one  joint  is 
affected  at  a  time.  For  the  last  few  months  the  pain  has  been  more 
troublesome,  especially  in  the  right  knee. 

December  8th,  1878 :  Has  pain  and  stiffness  of  the  right  knee  and 
ankle.  Neither  joint  is  swollen,  but  both  are  tender  on  firm  pressure. 
Heart  sounds  normal;  pulse  74,  temperature  98.6°.  To  have  thirty 
grains  of  salicin  every  two  hours. 

9th :  Feels  decidedly  better. 

11th :  Is  free  from  pain  and  more  comfortable  than  he  has  been 
for  many  months.     Has  had  in  all  360  grains  of  salicin.  ^ 

He  continued  it  three  times  a  day,  in  twenty-grain  doses,  for 
several  weeks ;  and  by  my  advice  took  it  for  some  months  twice  a  day. 

In  December,  1879,  he  wrote  to  me  as  follows : 

"It  is  just  a  year  since  you  prescribed  the  salicin  for  me.  I 
thought  it  might  interest  you  to  know  that  I  have  continued  to  take 
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it  ever  since,  off  and  on.  The  dose  I  take  is  twenty  grains  once  or 
twice  a  day.  I  have  never  passed  more  than  a  week  without  it.  I 
was  never  better  in  my  life  than  I  have  been  during  the  past  year, 
and  never  so  free  from  pain." 

The  heart  is  less  apt  to  suffer  in  the  chronic  than  in  the  acute  and 
subacute  forms ;  but  it  does  sometimes  beeome  involved.  The  cardiac 
trouble  partakes  in  the  general  slowness  of  the  ailment,  and  is  sel- 
dom detected  till  the  patient  begins  to  suffer  from  some  of  the  sub- 
jective phenomena  of  heart  disease. 

Muscular  Biieumatism. 

Instead  of  affecting  the  joints  rheumatism  sometimes  attacks  the 
muscles  and  their  aponeurotic  covering.  Its  chief  seats  are  the  large 
muscles  of  the  thighs,  back,  shoulders,  and  arms.  It  causes  pain 
in  the  affected  part,  increased  by  movement  and  pressure.  The  pain 
is  not  so  apt  to  shift  about  as  in  the  articular  form  of  the  malady. 
The  ailment  for  which  it  is  most  apt  to  be  mistaken  is  neuritis.  In 
muscular  and  aponeurotic  rheumatism  the  x>&in  is  diffused  over  the 
affected  muscles  and  aponeuroses,  and  one  part  is  not  much  more 
tender  to  pressure  than  another.  In  neuritis  the  tenderness  on  pres- 
sure is  less  diffused  and  is  felt  more  at  points  here  and  there  along 
the  course  of  the  nerves.  The  pain  is  apt  to  be  seated  in  a  particular 
set  of  nerves ;  the  brachial  plexus  being  a  common  seat  of  it.  In 
chronic  muscular  rheumatism  the  pain  is  increased  on  movement;  in 
neuritis  it  is  apt  to  be  worse  at  night  when  quiet  in  bed. 

The  following  cases  illustrate  this  form  of  rheumatism. 

Case  X. — A  woman,  sot.  25 ;  had  for  several  months  suffered,  off 
and  on,  from  pains  in  the  shoulders,  loins,  and  right  thigh,  which 
had  got  worse  during  the  last  few  weeks.  Pain  is  increased  by 
motion.  Never  had  rheumatic  fever  or  any  affection  of  the  joints. 
She  has  no  other  local  ailment,  but  feels  weak  and  out  of  health. 
This  she  attributes  to  pain  and  want  of  sleep.  Pulse  and  temperature 
normal.  To  have  twenty  grains  of  salicin  every  two  hours  till  the 
pain  is  relieved;  and  then  three  times  a  day  for  a  fortnight. 

Three  weeks  later  she  again  consulted  me.  Stated  that  the  pow- 
ders quite  cured  her  in  three  days,  and  that  she  then  omitted  them. 
A  week  after  she  omitted  the  salicin,  the  pains  returned  in  the  old 
localities.  It  was  again  given  in  twenty-grain  doses  every  two  hours 
for  three  days;  after  which  time  she  was  ordered  to  take  a  powder 
three  times  a  day  for  three  weeks.  This  she  did,  and  with  the  result 
that  the  pain  disappeared,  her  general  health  improved,  and  she  re- 
mained well. 

Case  XI. — A  woman,  set.  28 ;  never  had  articular  rheumatism ;  has 
suffered  for  six  weeks  from  pain  in  both  thighs,  hips,  and  lumbar 
region.     Affected  parts  are  somewhat  tender  to  pressure  made  with 
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the  x>oint  of  the  finger,  but  not  to  similar  pressure  made  with  the  pakn 
of  the  hand.  The  tenderness  is  most  marked  over  the  upper  and  outer 
parte  of  the  thighs.  Has  been  rubbing  on  various  anodyne  and  stimu- 
lant applications  without  relief.  Pulse  and  temperature  normal.  To 
have  twenty  grains  of  salicin  every  two  hours.  On  the  following  day 
she  was  decidedly  relieved;  and  on  the  next,  after  having  taken  in  aU 
360  gi*ains,  was  all  but  free  from  pain.  She  took  twenty  grains  of 
salicin  three  times  a  day  for  a  fortnight,  and  remained  well. 

As  will  be  seen  from  these  cases,  the  treatment  of  this  form  of 
rheumatism  is  not  different  from  that  of  the  articular  form  of  the 
disease. 


The  Mode  of  Action  of  the  Salicyl  Oompounds  in 
Rheumatism. 

Holding,  as  we  do,  that  the  poisons  of  rheumatism  and  of  ague, 
though  specifically  distinct,  are  similar  in  nature  and  in  mode  of 
action,  and  finding  that  the  morbid  process  to  which  each  gives  rise 
may  be  arrested  by  large  doses  of  somewhat  similar  remedies,  we 
cannot  but  regard  it  as  at  least  probable  that  the  mode  of  action  of 
the  remedy  is  the  same  in  both — ^that  the  salicyl  compounds  cure 
rheumatic  fever  in  the  same  way  that  the  cinchona  compounds  cure 
intermittent. 

That  the  cinchona  alkaloids  arrest  the  course  of  intermittent  fever 
is  an  established  fact  in  practical  therapeutics.  How  they  do  so  has 
never  beeh  explained.  "Ague  is  the  disease  of  aU  others  in  .which 
the  power  of  medicine,  both  as  regards  prophylaxis  and  treatment, 
is  most  marked.  We  know  that  if  a  man  pass  through  certain  dis- 
tricte,  and  more  especially  if  he  sleep  in  them,  he  is  likely  to  be 
attacked  with  a  fit  of  shivering  which,  after  lasting  some  time,  will  be 
succeeded  by  a  burning  fever,  and  then  by  profuse  sweating,  after 
which  he  will  feel  comparatively  well  until  the  next  day,  when  an- 
other shivering  fit  will  come  on  at  the  same  hour,  and  nm  the  same 
course  as  the  first.  We  know  that  by  warning  the  man  against  the 
dangerous  locality,  or  by  making  him  adopt  certain  precautions,  take 
cinchona  alkaloids  if  he  cannot  avoid  the  place,  we  may  be  able  to 
prevent  the  disease;  by  administering  one  large  dose  of  quinine  before 
a  paroxysm  we  may  stop  ite  approach,  and  by  continuing  the  remedy 
we  may  prevent  ite  recurrence  altogether.  But  we  have  no  notion 
of  the  manner  in  which  quinine  counteracte  the  malarial  effecte" 
(Lauder  Brunton). 

There  are  two  ways  in  which  the  curative  effecte  of  quinine  in 
ague  may  be  produced ;  either  the  quinine  may  so  act  on  the  system 
as  to  render  it  unsusceptible  to  the  action  of  the  ague  poison,  or  it 
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may  so  act  on  that  poison  as  to  deprive  it  of  its  power  of  affecting 
the  system.  In  other  words,  the  action  of  quinine  is  either  on  the 
system  or  on  the  poison.  Let  us  inquire  which  it  is.  First,  as  to 
its  action  on  the  system. 

Quinine  in  kirge  dose  (10  to  30  grains)  possesses  in  a  remarkable 
maimer  the  power  of  lowering  the  temperature  of  the  body,  when  un- 
duly elevated;  how  it  exercises  this  power  is  not  known.  It  has  been 
supx>osed  to  be  due  to  a  special  action  of  the  quinine  on  the  nervous 
centres ;  and  if  we  recognize  the  existence  of  a  special  thermic  centre, 
regulating  the  production  and  distribution  of  heat,  as  the  vasomotor 
centre  regulates  the  distribution  of  the  blood,  this  explanation  is  a 
very  feasible  one.  Binz  thinks  this  effect  of  quinine  is  to  be  explained 
by  its  lessening  the  ozonizing  power  of  the  blood,  and  so  checking 
oxidation.  All  that  we  really  know,  and  all  that  concerns  us  at  pres- 
ent, is  that  quinine  in  large  dose  lowers  febrile  temperature.  What 
we  have  to  consider  is  whether  or  not  its  curative  effect  in  intermit- 
tent fever  is  due  to  this  property,  or  to  some  other  and  special  reme- 
dial action. 

In  virtue  of  its  febrifuge  properties,  quinine  has  been  administered 
in  all  febrile  ailments.  It  was  at  one  time  claimed  for  it  that  it  pos- 
sessed the  power  of  cutting  short  typhus.  More  recently  it  has  been 
claimed  for  it,  as  for  other  febrifuge  remedies  (the  cold  bath  and 
salicylic  acid)  that  it  exercises  a  distinctly  curative  action  in  typhoid 
fever,  and  shortens  the  duration  of  that  malady.  But  this  conclusion 
is  not  supported  by  the  evidence.  There  is  no  proof  that  quinine 
either  shortens  the  duration  or  lessens  the  danger  of  either  typhus  or 
typhoid  fever,  or  that  it  exercises  a  distinctly  curative  and  curtailing 
effect  in  any  other  form  of  fever  than  intermittent  and  remittent. 
The  point  is  one  which  could  be  readily  proved,  and  would  long  ago 
have  been  proved,  had  the  facts  been  as  some  have  stated  them  to  be. 

I  have  frequently  given  quinine  in  large  dose  in  all  febrile  ailments. 
My  experience  entirely  coincides  with  that  of  Murchison,  who  says, 
with  reference  to  both  typhus  and  typhoid  fevers,  that  he  had  seen 
no  evidence  that,  at  whatever  stage  it  was  given,  it  shortened  the 
course  of  the  disease  or  diminished  its  danger. 

In  intermittent  fever  the  case  is  very  different.  Here  the  quinine 
actually  cures.  It  puts  a  stop  to  the  whole  morbid  process,  and  all 
that  constitutes  the  disease;  and  it  does  this  so  constantly,  so  speed- 
ily, and  so  certainly,  and  its  beneficial  effects  are  so  lasting,  that  one 
cannot  fail  to  see  that  they  are  altogether  x)eculiar  and  altogether 
different  from  those  got  &om  its  administration  in  other  febrile 
ailments. 

That  the  action  of  quinine  in  arresting  the  course  of  intermittent 
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fever  is  not  to  be  explained  solely  by  its  febrifuge  properties,  is  fur- 
ther shown  by  its  power  of  preventing  such  fever.  Given  during  the 
intermission  it  prevents  the  fever  from  coming  on.  It  exercises  a 
distinctly  prophylactic  action.  Taken  regularly  by  those  living  in 
malarial  districts,  it  prevents  them  from  suffering  from  the  action  of 
the  poison  of  intermittent  fever.  It  exercises  no  such  action  in  any 
other  febrile  ailment. 

Besides  its  febrifuge  property  quinine  possesses  no  other  special 
action  on  the  body  by  which  its  curative  effect  in  ague  can  be  ex- 
plained. This  property  does  not  account  for  its  remarkable  j)ower 
of  arresting  the  progress,  and  guarding  against  the  occurrence,  of 
that  disease.  We  are  thus  forced  to  the  conclusion  that  the  curative 
effect  of  quinine  in  malarial  fever  is  not  to  be  explained  by  any  action 
which  that  drug  exercises  on  the  system.  The  only  alternative  view 
is  that  it  acts  on  the  poison  of  intermittent  fever,  and  deprives  it  of 
its  power  of  affecting  the  system.  That  poison  being  a  minute  or- 
ganism there  is  nothing  improbable  in  the  view  that  qidnine  should 
exercise  a  destructive  action  on  it;  for  we  know  from  the  investiga- 
tions of  Binz  that  quinine  possesses  in  a  remarkable  manner  the 
power  of  destroying  many  minute  organisms.  If  this  consists  with 
both  what  we  believe  regarding  the  nature  of  malaria  and  with  what 
we  know  regarding  the  action  of  quinine  on  minute  organisms,  then 
quinine  should  possess  the  power  of  destroying  that  poison.  The 
exercise  of  such  a  power  over  the  malarial  poison  would  amply  ex- 
plain both  the  prophylactic  and  curative  actions  of  quinine  in  inter- 
mittent and  remittent  fever;  and  there  is  direct  evidence  that  quinine 
does  thus  act  on  that  poison;  for  in  the  course  of  the  observations 
already  referred  to  on  Laveran's  Plasmodium  malarise  it  has  been 
foimd  that  the  effect  of  the  administration  of  quinine  is  to  destroy 
the  parasite,  or  at  least  to  make  it  disappear  from  the  blood  of  a 
man  in  whose  circulating  fluid  it  was  readily  detected  before  the  qui- 
nine was  given.  The  plain  inference  is  that  quinine  cures  ague  by 
destroying  the  parasite  which  causes  it.  The  evidence  in  support  of 
this  view  amounts  almost  to  a  demonstration  that  such  is. its  mode  of 
action.  But,  it  may  be  said,  if  quinine  owes  its  curative  effects  in 
intermittent  and  remittent  fevers  to  its  power  of  destroying  minute 
organisms,  why  is  it  only  in  these  maladies  that  this  curative  power 
is  manifested?  There  are  many  other  ailments  which  are  believed  to 
be  produced  in  the  same  way,  but  in  not  one  of  them  does  quinine 
have  the  same  power  of  arresting  the  morbid  process. 

In  the  natural  history  of  minute  organisms  there  is  no  fact  better 
established  than  that  such  organisms  are  possessed  of  specific  differ- 
ences of  whose  existence  their  external  form  gives  no  evidence.     Two 
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organisms  may  be  indistinguiBhable  from  each  other  by  the  highest 
powers  of  the  microscope — so  far  as  can  be  made  out  by  such  exam- 
ination they  are  identical,  but  it  may  be  found  by  cidtivation  experi- 
ments that  the  one  flourishes  under  conditions  which  are  fatal  to  the 
other. 

Again,  an  agency  which  destroys  one  such  organism  ma}'  have  no 
effect  on  another.  A  remedy,  therefore,  which  cures  one  disease  by 
destroying  the  parasite  which  gives  rise  to  it,  does  not  necessarily 
cure  all  diseases  owning  a  similar  causation.  Hence  quinine  may 
cure  malarial  fever  by  destroying  the  organism  which  produces  it, 
without  having  a  like  destructive  effect  on  the  organisms  which  give 
rise  to  diphtheria,  small-pox,  scarlatina,  typhoid  fever,  etc. 

Minute  organisms  possessed  of  specific  differences  may  have  these 
differences  manifested,  not  only  by  the  different  effects  which  they 
produce  on  the  system,  but  by  the  different  effects  which  other  agen- 
cies have  on  them.  The  fact  that  quinine  does  not  shorten  the  dura- 
tion of  all  diseases  caused  by  the  propagation  of  minute  organisms 
in  the  system,  is  no  proof  that  it  does  not  owe  its  power  to  cut  short 
intermittent  fever  to  a  destructive  action  on  the  organism  which  gives 
rise  to  that  malady.  The  fact  that  it  does  cut  short  this  fever  is  to 
be  accepted  as  a  hopeful  indication  that  other  remedies  may  be  found 
capable  of  exercising  a  similarly  beneficial  effect  on  other  forms  of 
fever  whose  course  we  are  now  powerless  to  control. 

It  is,  indeed,  in  the  recognition  of  this  view — that  the  curative 
effect  of  a  drug  may  be  due  to  its  action  on  the  poison  of  the  disease, 
rather  than  on  the  system  in  which  it  occurs,  that  lies  the  main  hope 
for  the  future  discovery  of  remedial  agencies  calculated  to  arrest  the 
course  of  maladies  which  owe  their  causation  to  the  propagation  of 
minute  organisms  in  the  system. 

One  of  the  practical  results  of  the  study  of  the  natural  history  of 
such  organisms  has  been  the  recognition  of  the  existence  of  agencies 
which  exercise  a  destructive  action  on  them.  The  recognition  of  such 
agencies,  and  of  the  possibility  of  dealing  with  diseased  processes, 
and  actually  curing  disease,  by  means  of  drugs  which  do  not  neces- 
sarily have  any  action  on  the  system — which  act  not  on  the  sufferer 
but  on  that  which  makes  him  suffer — the  recognition  of  such  a  possi- 
bility marks  an  epoch  in  therapeutics  and  opens  up  a  vast  and  inter- 
esting field  of  research.  We  know  that  the  poisons  which  give  rise 
to  typhoid  fever,  scarlet  fever,  measles,  and  other  allied  maladies  are 
minute  organisms  which  are  largely  reproduced  in  the  system  during 
the  course  of  the  maladies  to  which  they  give  rise,  and  whose  mor- 
bific action  is  ultimately  associated  with  their  organic  reproduction. 
The  ideal  method  of  treating  these  maladies,  an  ideal  which  may 
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some  day  be  attained,  would  be  to  cure  them  by  destroying  the  poison 
which  gives  rise  to  them,  by  administering  to  the  sufferer  something 
which,  while  it  had  no  injurious  effect  on  him,  would  kill  the  para- 
site which  was  making  him  ill.  In  malarial  fevers  the  ideal  is  the 
same— only  here  it  has  been  attained.  That  it  has  been  attained 
in  one  disease  should  make  us  hopeful  of  getting  like  good  results  in 
others. 

It  was  the  belief  (1)  that  the  rheumatic  poison  was  allied  in  nature 
to  that  of  intermittent  fever;  (2)  that  both  were  minute  organisms; 
(3)  that  the  morbific  effects  of  each  were  due  to  its  propagation  in 
the  system ;  (4)  that  the  curative  effects  of  the  cinchona  compounds 
in  intermittent  fever  were  attributable  to  their  destructive  action  on 
the  poison  of  that  disease — ^it  was  this  belief  that  led  to  the  inference 
that  salicin  might  exercise  a  like  destructive  action  on  the  poison  of 
rheumatism. 

If  quinine  destroyed  the  poison  of  intermittent  fever,  it  seemed, 
for  reasons  already  given,  that  salicin  was  not  unlikely  to  exercise 
a  like  destructive  action  on  that  of  rheumatism  and  a  like  cura- 
tive effect  on  the  disease  to  which  it  gave  rise.  That  it  does  pro- 
duce this  curative  effect  has  been  abundantly  demonstrated.  All 
that  has  been  said  regarding  the  action  of  the  cinchona  compounds 
in  ague  is,  mutatis  mutandis,  applicable  to  the  action  of  the  salicyl 
compounds  in  rheumatism.  The  analogies  which  are  believed  to 
exist  between  the  poisons  of  intermittent  and  of  rheumatic  fever  have 
already  been  pointed  out.  Between  the  cinchona  compounds  and  the 
salicyl  compounds  there  are  also  marked  analogies. 

1.  The  most  prominent  of  these  is  the  power  which  each  possesses 
of  curing  a  miasmatic  fever.  The  cinchona  compounds  cure  inter- 
mittent, the  salicyl  compounds  cure  rheumatic,  fever. 

2.  The  cinchona  compounds  are  possessed  of  no  physiological 
action  by  which  their  power  to  arrest  the  course  of  intermittent  fever 
can  be  explained.  It  is  the  same  with  the  salicyl  compounds.  On 
the  non-febrile  body  they  have  no  action  by  which  their  curative 
effects  in  rheumatic  fever  can  be  accounted  for. 

3.  It  has  been  hoped,  and  over  and  over  again  asserted,  that  salicin 
and  salicylic  acid  possess  a  curative  action  in  the  same  febrile  ail- 
ments (typhoid  fever,  etc.),  over  whose  course  quinine  was  at  one  time 
believed  to  exercise  a  controlling  influence.  But  the  result  has  been 
the  same  as  with  the  cinchona  compounds.  Though  the  salicyl  com- 
pounds have  been  proved  to  be  possessed  of  febrifuge  properties  they 
exercise  no  distinctly  curative  effect  in  any  febrile  ailment  except 
acute  rheumatism.  As  febrifuges  they  are  much  inferior  to  quinine. 
I  have  frequently  seen  a  couple  of  ten-grain  doses  of  quinine,  given 
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the  one  an  hour  after  the  other,  lower  the  temperatare  three  or  four 
degrees  after  several  hourly  thirty-grain  doses  of  salicylate  of  soda 
had  failed  to  have  any  effect. 

But  though  the  salicyl  compounds  possess  the  febrifuge  property 
to  a  less  extent  than  the  cinchona  compounds,  they  are  not  devoid  of 
it.  And  we  have  now  to  inquire  whether  or  not  their  beneficial  action 
in  acute  rheumatism  is  due  to  this,  or  to  some  other  special  curative 
effect. 

It  is  with  the  salicyl  compounds  in  rheumatism  as  with  the  cin- 
chona compounds  in  ague — there  are  but  two  ways  in  which  their 
remedial  action  can  be  explained.  Either  they  so  act  on  the  system  as 
to  render  it  insusceptible  to  the  action  of  the  rheumatic  poison;  or 
they  so  act  on  the  rheumatic  poison  as  to  render  it  incapable  of  acting 
on  the  system.     First  as  to  their  action  on  the  system. 

Like  quinine  the  salicyl  compounds  have  no  effect  on  the  tempera- 
ture of  the  non-febrile  body,  but  possess  in  an  undoubted  manner  the 
power  of  lowering  that  of  the  febrile  body.  To  produce  this  antipy- 
retic effect  they  require  to  be  given  in  much  larger  dose  than  quinine, 
and  even  then  their  action  is  less  certain  and  less  decided  than  that 
of  the  cinchona  alkaloid. 

Biess  has  maintained  that  salicylic  acid  shortens  the  duration 
of  typhoid  fever.  I  have  given  it  freely  in  both  typhus  and  typhoid 
fevers,  and  never  found  any  evidence  that  it  either  shortened  the  dura- 
tion or  diminished  the  mortality  of  either  of  these  maladies.  This 
seems  to  be  the  experience  of  most  observers.  Were  Eiess  right  on 
this  point,  the  accuracy  of  his  statement  would  have  been  placed  be- 
yond doubt  before  now ;  for  salicylic  acid  was  freely  used  in  typhoid 
fever  before  it  was  given  in  acute  rheumatism.  Its  remedial  power 
in  rheumatism  has  been  a  matter  of  demonstration  for  years.  Its 
remedial  j)ower  in  typhoid  fever  has  never  been  demonsti-ated :  and 
evidence  is  every  day  accumulating  to  show  that  Biess  erred  in  at- 
tributing such  an  action  to  it. 

Evidence  all  tends  to  show  that  though  the  salicyl  compoimds  are 
possessed  of  undoubted  febrifuge  properties,  there  is  but  one  febrile 
ailment  in  which  they  are  known  to  exercise  a  distinctly  curative 
effect.  In  other  fevers  they  may  for  a  time  lower  the  temi)erature, 
but  they  do  not  materially  alter  the  course  or  curtail  the  duration  of 
the  malady.  In  rheumatic  fever  alone  they  put  a  stop  to  all  that 
constitutes  the  ailment. 

But  rheumatic  fever  does  not  consist  solely  of  fever.  An  essen- 
tial part  of  its  existence  is  inflammation  of  the  fibrous  textures  of  the 
motor  apparatus.  Just  as  it  is  impossible  for  any  poison  to  produce 
the   disease  without  causing  inflammation  of  these  textures,  so  it 
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is  impossible  for  any  remedy  to  cure  it  without  allaying  that  inflam- 
mation. 

In  considering  the  curative  action  of  the  salicyl  compounds  in 
this  disease  attention  has  been  directed  too  much  to  the  rapidity  with 
which  the  temperature  has  been  reduced  and  not  enough  to  the 
equally  great  rapidity  with  which  the  joint  inflammation  is  arrested. 
Indeed  the  arrest  of  this  and  the  speedy  relief  of  the  suffering  to 
which  it  gives  rise  constitute  the  most  striking  of  the  effects  of  the 
salicyl  compounds  in  rheumatic  fever.  A  man  may  be  screaming 
with  agony  and  unable  to  move  arm  or  leg  without  the  most  acute 
suffering;  the  joints  are  swollen  and  inflamed,  and  his  condition  one 
of  intense  misery.  Salicin  or  salicylic  acid  is  administered  in  thirty- 
grain  doses  every  hour,  and  in  eight  or  ten  hours  the  pain  is  gone, 
the  joint  inflammation  is  arrested,  the  man  can  move  his  limbs,  and 
the  joints  can  be  handled  without  causing  discomfort.  No  febrifuge 
action  can  explain  this.  No  remedy  which  simply  allayed  fever 
could  give  such  a  result.  In  the  whole  field  of  practical  medicine  we 
know  nothing  like  it.  There  is  no  other  instance  in  which  acute  in- 
flammation of  any  structure  is  arrested  with  the  rapidity  with  which 
the  salicyl  compounds  subdue  acute  rheumatic  inflammation  of  the 
joints.  And  the  joint  inflammation  of  acute  rheumatism  is  the  only 
form  of  inflammation  over  which  the  salicyl  compounds  exercise  this 
controlling  influence.  The  curative  effects  are  not  due  to  their  febri- 
fuge properties;  they  are  not  due  to  any  power  of  arresting  the 
process  of  inflammation,  and  yet  in  acute  rheumatism  they  rapidly 
subdue  fever  and  arrest  inflammation  of  the  joints.  They  put  a  stop 
rapidly  and  effectually  to  the  whole  process  of  acute  rheumatism, 
and  they  do  this  without  having  the  power  to  arrest  any  other  morbid 
process.  Clearly  their  action  is  essentially  anti-rheumatic.  They 
act  not  on  the  system,  not  on  the  joint  tissues,  but  on  the  rheumatic 
poison.  The  symptoms  of  acute  rheumatism  are  all  due  to  the  pix)pa- 
gation  in  the  system  of  the  organism  which  constitutes  the  poison  of 
the  disease;  the  salicyl  compounds  arrest  these  by  destroying  that 
poison.  The  rapidity  with  which  the  disease  is  arrested  resembles 
the  crisis  of  a  fever  more  than  anj'thing  else.  The  crisis  of  a  fever 
means  the  cessation  of  the  action  of  the  poison  which  causes  it.  The 
rapid  decline  of  the  symptoms  of  acute  rheumatism  under  the  influ- 
ence of  the  salicyl  compounds  means  the.  same  thing — the  cessation 
of  the  action  of  the  rheumatic  poison.  In  both  cases  the  cessation 
of  the  symptoms  is  somewhat  abrupt — in  the  one  case  the  poison 
ceases  to  be  reproduced  because  the  material  necessary  to  its  repro- 
duction is  exhausted ;  in  the  other  the  poison  ceases  to  be  reproduced 
because  it  is  destroyed. 
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The  Heart  Complications  of  Rheumatism. 

The  cardiac  apparatus  is  made  up  of  the  following  structures 

1.  The  hollow  muscular  substance  of  the  heart,  which  by  its  con- 
traction initiates  the  movement  of  the  blood. 

2.  Bings  of  white  fibrous  tissue  which  surround  and  form  the 
basis  of  the  arterial  and  auriculo-ventricular  openings,  and  to  which 
the  muscular  fibres  are  attached. 

3.  Fibrinous  valves  whose  stiiicture  is  continuous  with  that  of 
the  rings,  and  whose  function  it  is  to  close  the  various  openings  of 
the  heart,  to  resist  the  backward  tendency  of  the  blood,  and  keep  it 
in  the  proper  channel. 

4.  A  membrane  which  lines  the  interior  of  the  heart's  cavities, 
and  is  reflected  over  the  fibrous  structure  of  the  valves,  and  whose 
smooth  surface  facilitates  the  onward  flow  of  the  blood. 

6.  An  investing  membrane  which  covers  the  heart  externally,  and 
whose  peculiar  formation  and  smooth  glistening  surface  facilitate  the 
free  action  of  that  organ. 

All  these  structures,  with  the  single  exception  of  the  internal  lin- 
ing membrane,  find  their  analogues  in  those  which  go  to  form  a  com- 
plete and  perfect  joint.  They  are  all  apt  to  suffer  in  the  course  of 
acute  rheumatism,  though  not  all  to  the  same  extent. 

The  function  of  cardiac  muscle,  like  that  of  voluntary,, is  to  ini- 
tiate movement.  The  function  of  the  fibrous  structures  of  the  rings 
and  valves,  like  that  of  the  fibrous  tendons  and  ligaments,  is  to  afford 
attachment  to  muscle,  and  to  regulate  normal  and  prevent  abnormal 
movement. 

The  function  of  the  pericardium,  like  that  of  the  synovial  mem- 
brane of  the  large  joints,  is  to  facilitate  free  movements. 

The  endocardium  alone  has  no  analogue  in  the  structures  of  a 
joint. 

When  considering  the  action  of  the  rheumatic  poison  on  the  joints 
we  saw  that  the  structures  which  suffer  most  are  the  fibrous  textures 
which  regulate  their  movements — the  ligaments  and  tendons.  It  is 
the  same  in  the  heart.  The  structures  which  chiefly  suffer  are  those 
which  regulate  the  movement  of  the  blood,  the  fibrous  rings,  and 
valves. 

It  is  its  tendency  to  affect  the  heart  that  imparts  to  rheumatism  its 
gravest  features.  In  the  majority  of  fatal  cases  death  is  attributable 
to  some  form  of  cardiac  inflammation. 

Bouillaud  was  the  first  who  insisted  on  the  essential  nature  of  the 
connection  between  rheumatism  and  this  inflammation.    Its  frequent 
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occurrence  in  the  course  of  that  disease  had  indeed  been  x>ointed  out 
by  others  before  him,  notably  by  Pringle.  But  it  is  to  this  distin- 
guished French  physician  that  we  must  accord  the  credit  of  haying 
first  insisted  on  the  frequency  and  true  nature  of  the  heart  affection. 
Before  his  time  it  was  looked  upon  as  a  soii  of  metastasis,  or  retro- 
cession of  the  inflammation  from  the  joints  to  the  heart.  He  re- 
garded it  as  *'one  of  the  elements  of  the  disease,''  and  as  early  as 
1835  advocated  the  view,  which  has  since  been  generally  accepted, 
that  pericarditis  and  endocarditis  are  of  frequent  occurrence  in  the 
course  of  acute  rheumatism,  and  are  to  be  regarded  as  produced  in 
the  same  way  as  the  joint  inflammation. 

In  aU  forms  of  rheumatism,  acute,  subacute,  and  chronic,  the 
heart  is  apt  to  suffer.  In  the  acute  the  cardiac  inflammation  partakes 
of  the  generally  acute  character  of  the  attack  and  the  symptoms  are 
weU  marked  from  the  commencement.  In  the  subacute  the  8ymx>- 
toms  are  less  marked,  and  the  immediate  result  of  the  cardiac  mis- 
chief is  less  a  source  of  anxiety.  In  the  chronic  its  onset  is  so  gradual 
that  the  cardiac  affection  seldom  attracts  attention  until  it  is  so  far 
advanced  as  to. cause  serious  disturbance  of  the  heart's  action,  and 
the  general  symptoms  of  cardiac  disease. 

The  exact  proportion  of  cases  of  acute  and  subacute  rheumatism 
during  whose  course  recent  cardiac  inflammation  occurs  is  differently 
stated  by  different  observers.  And  the  nature  of  the  question  is  such 
that  discrepancies  must  exist.  In  acute  attacks  the  heart  is  more  apt 
to  suffer  than  in  subacute,  and  young  patients  are  more  liable  to  this 
complication  ttan  more  elderly  ones.  The  acuteness  of  the  attack 
and  the  age  of  the  sufferer  are  thus  important  elements  in  determin- 
ing whether  or  not  cardiac  complications  are  likely  to  occur.  An 
observer  the  majority  of  whose  cases  are  subacute,  and  the  average 
age  of  whose  patients  is  thirty,  will  have  a  smaller  percentage  of 
cardiac  complicatiofas  thail  one  who  happens  to  have  a  larger  number 
of  acute  cases,  and  the  average  age  of  whose  patients  is  twenty. 

Fuller  and  others  have  endeavored  in  studying  this  question  to 
distinguish  between  acute  and  subacute  rheumatism.  But  inde- 
pendently of  the  difficulty,  nay  the  impossibility,  of  drawing  a  dis- 
tinct line  of  demarcation  between  them,  there  is  no  pathological 
reason  for  doing  so.  Acute  and  subacute  rheumatism  are  merely 
different  degrees  of  severity  of  the  same  disease.  That  the  heart  is 
more  apt  to  suffer  in  acute  cases  is  no  doubt  true,  but  this  implies  no 
pathological  difference  between  them  and  subacute  cases  in  which 
this  tendency  is  less  marked. 

A  study  of  the  statistics  bearing  on  this  point  leads  to  the  conclu- 
sion that  we  are  very  near  the  truth  when  we  say  that,  in  the  course 
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of  acate  and  subacute  rheumatism,  recent  cardiac  inflammation  occurs 
in  about  thirty  per  cent.,  or  in  nearly  one  case  in  three.  But  such  a 
general  statement  is  bald  and  to  some  extent  misleading  without  the 
additional  statement  that  as  years  advance  the  tendency  to  such  com- 
plications diminishes. 

Three  facts  are  sj>ecisJlj  prominent  in  the  history  of  rheumatic 
inflammation  of  the  heart : 

1.  It  is  most  common  in  young  people; 

2.  It  is  more  apt  to  occur  in  acute  than  in  subacute  cases  of  rheu- 
matic fever; 

3.  It  is  limited  to  the  left  side  of  the  heart. 

No  theory  of  rheumatism  is  satisfactory  which  does  not  explain 
these  very  striking  facts. 

1.  Tfie  Heart  is  Specially  Apt  to  Suffer  in  Young  People. — This  is 
a  fact  which  has  been  observed  and  commented  on  by  most  writers  on 
the  subject.  Dr.  Peacock  gave  it  as  the  result  of  his  observations 
on  233  cases  of  acute  and  subacute  rheumatism,  that  of  those  under 
twenty-one  years  of  age  33.3  per  cent,  suffered  from  recent  cardiac 
disease,  while  of  those  over  forty  only  16.6  so  suffered;  showing  that 
the  occurrence  of  cardiac  complication  is  much  more  to  be  appre- 
hended in  young  people  than  at  more  advanced  ages.  This  accords 
with  general  experience.     What  is  the  explanation  of  it? 

We  have  seen  that  rheumatism  is  essentially  a  disease  of  adoles- 
cence and  early  manhood,  and  that  the  textures  which  suffer  most  are 
the  fibrous  and  serous  tissues  of  the  large  joints.  The  tendency  of  a 
given  portion  of  fibrous  or  serous  tissues  to  be  affected  by  the  rheu- 
matic poison  is  directly  as  its  functional  activity.  Hence  the  ten- 
dency of  the  disease  to  attack  the  large  joints.  Adolescence  and  early 
manhood  are  the  periods  of  life  at  which  the  functional  activity  of 
the  textures  which  suffer  is  at  its  height;  hence  rheumatism  is  most 
common  in  young  people.  Applying  the  same  reasoning  to  the  case 
of  the  heart,  we  find  in  it  an  adequate  explanation  of  the  fact  which 
we  are  now  considering,  that  that  organ  is  more  apt  to  be  the  seat  of 
recent  rheumatic  inflammation  in  young  people  than  in  those  of  more 
mature  years.  Muscular  exertion  increases  the  force  and  frequency 
of  the  heart's  action.  The  more  work  the  voluntary  muscles  are 
called  upon  to  do,  the  greater  is  the  demand  for  blood  in  them,  and 
the  greater  the  force  and  frequency  of  the  heart's  action.  In  other 
words,  the  voluntary  muscles  and  the  muscles  of  the  heart  work  hand 
in  hand;  functional  activity  of  the  former  necessitates  functional 
activity  of  the  latter.  In  this  physiological  fact  we  have  the  explana- 
tion of  the  pathological  one  which  we  are  now  considering.  Rheu- 
matism of  the  joints  is  most  common  in  youth  because  youth  is  the 
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time  at  which  these  structures  enjoy  the  highest  degree  of  functional 
activity.  Eheumatism  of  the  heart  is  most  common  at  the  same  age, 
and  for  the  same  reason.  Sudden  and  rapid  movements,  involving 
correspondingly  sudden  and  rapid  increase  in  the  force  and  frequency 
of  the  heart's  action,  are  more  frequent  before  than  after  the  age  of 
forty.  Before  that  age  the  heart's  structures  are,  therefore,  subjected 
to  greater  and  more  frequent  calls  than  they  have  to  bear  in  more 
mature  years,  and  must  be  ready  to  meet  them.  With  the  decreasing 
functional  activity  of  advancing  years  comes  also  diminished  sus- 
ceptibility to  the  action  of  the  rheumatic  poison. 

It  is  a  clinical  fact  that  the  age  of  susceptibility  to  the  action  of 
the  rheumatic  poison  is  from  fifteen  to  fifty.  It  is  a  physiological  fact 
that  the  tissues  on  which  that  poison  acts  have  a  higher  degree  of 
functional  activity  during  the  earlier  than  during  the  later  years  of 
that  period.  It  is  a  pathological  fact  that  the  tendency  of  a  given 
portion  of  fibrous  tissue  to  be  affected  by  the  rheumatic  poison  is 
directly  as  its  functional  activity.  It  follows  that  the  textures  of  the 
heart  ought  to  be  more  subject  to  rheumatic  inflammation  in  youth 
than  they  are  in  more  mature  years.  And  all  observation  shows  that 
they  are  so. 

2.  Inflammation  of  the  Cardiac  Structures  is  mxrre  Cornmxm  in  Acute 
than  in  Subacute  Attacks  of  Rheumatism. — What  is  aif  acute,  and  what 
a  subacute,  attack? 

An  acute  attack  is  one  in  which  the  rheumatic  inflammation  is 
both  extensive  and  severe,  affecting  several  joints  and  affecting  them 
smartly.  In  other  words,  it  is  a  rheumatic  attack  occurring  in  one 
in  whom  the  rheumatic  constitution  is  very  marked,  in  the  fibrous 
tissues  of  whose  motor  apparatus  the  nidus  requisite  to  the  repro- 
duction and  action  of  the  rheumatic  poison  is  abundantly  and  widely 
distributed,  and  on  whom,  therefore,  that  poison  exercises  a  very  de- 
cided action.  The  more  abundant  and  wide  the  distribution  of  the 
nidus,  the  more  likely  is  it  to  exist  in  the  heart  as  well  as  in  the 
joints,  and  the  more  likely  is  the  heart  to  be  affected.  As  a  result  of 
its  abundance,  the  inflammation  of  the  individual  joints  is  severe;  as 
a  result  of  its  wide  distribution  many  joints  suffer.  There  are  fifteen 
common  seats  of  rheumatic  inflammation — fourteen  in  the  joints  and 
one  in  the  heart.  The  wider  the  distribution  of  the  nidus  the  larger 
the  number  of  these  seats  likely  to  suffer  at  one  time.  In  this  re- 
spect the  heart  is  in  the  same  position  as  a  joint;  so  that  the  wider 
and  more  abundant  the  distribution  of  the  nidus  the  more  likely  is 
that  organ  to  suffer.  The  same  circumstances  which  make  a  rheu- 
matic attack  acute  and  severe  tend  also  to  give  rise  to  heart  compli- 
cations, and  thus  is  explained  the  fact  that  such  complications  are 
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more  apt  to  occur  in  acute  cases.     The  heart  su£fers  in  such  cases  for 
the  same  reason  that  a  large  number  of  joints  do. 

Given  a  severe  and  acute  rheumatic  attack  during  whose  course 
ten  of  the  fifteen  common  rheumatic  centres  are  affected — the  heart 
IB  more  likely  to  be  among  the  ten  which  suffer  than  among  the  five 
which  escape;  the  chances  are  two  to  one  against  it.  Given  a  mild 
and  subacute  attack  during  whose  course  only  five  centres  are  affected 
— the  heart  is  more  likely  to  be  among  the  ten  which  escape  than 
among  the  five  which  suffer;  the  chances  are  two  to  one  in  its  favor. 

The  effect  of  age  in  increasing  and  diminishing  the  danger  to  the 
heart,  we  have  already  considered.  The  influence  of  these  two  agen- 
cies, the  age  of  the  sufferer  and  the  severity  of  the  attack,  ought  to 
be  considered  conjointly;  for  severe  attacks  of  acute  rheumatism 
seldom  occur  except  in  youth;  and  nearly,  if  not  quite,  always  in 
youth  for  the  first  time.  It  is  probable  that  the  severity  of  the  attack 
has,  in  the  manner  just  explained,  as  much  to  do  with  the  production 
of  the  heart  affection  as  has  the  youth  of  the  sufferer. 

The  rheumatic  constitution  is  not  accjuired,  but  natural — maybe 
inherited.  A  man  who  has  it  can  scarcely  reach  the  age  of  forty  in 
a  temperate  climate  without  suffering  from  rheumatism ;  and  he  is 
more  likely  to  suffer  for  the  first  time  between  the  ages  of  twenty  and 
thirty  than  between  thirty  and  forty — and  that  simply  because  the 
former  decade  comes  first.  If  his  constitution  be  a  markedly  rheu- 
matic one  he  will  suffer  severely,  and  the  majority  of  his  rheumatic 
centres  will  be  affected.  The  heart  is  more  likely  to  be  in  the  ma- 
jority which  suffer,  than  in  the  minority  which  escape.  That  organ 
suffers,  therefore,  not  so  much  because  the  man  is  young,  as  because 
his  constitution  is  a  markedly  rheumatic  one;  and  because  exposure 
to  the  rheumatic  poison  is  too  common  to  permit  of  the  likelihood  of 
his  getting  beyond  youth  without  suffering  from  its  action. 

That  the  rheumatic  constitution  is  less  marked  after  middle  age 
has  already  been  seen.  This  involves  diminished  susceptibility  to 
the  action  of  the  rheumatic  poison;  and  this  is  common  to  the  whole 
of  the  structures  affected  in  rheumatism,  those  of  the  heart  as  well  as 
those  of  the  joints. 

3.  Rheumatic  Inflammation  of  the  Heart  is  Limited  to  the  Left  Side. 
— In  considering  the  action  of  the  rheumatic  poison  on  the  joints  we 
saw  that  those  which  suffer  most  are  the  ones  which  enjoy  the  high- 
est degree  of  functional  activity,  and  are  habitually  subject  to  free 
and  active  movement— the  large  joints.  We  find  the  same  thing  in  the 
heart;  the  muscles,  the  valves,  the  fibrous  rings,  the  lining  and  in- 
vesting membranes  are,  as  regards  structure  and  function,  the  same 
on  the  right  as  on  the  left  side;  only  those  of  the  right  side  have  a 
Vol.  n.— 18 
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less  degree  of  functional  activity ;  the  muscular  walls  are  thinner  and 
less  vigorous,  and  the  valves  contain  less  tendinous  material.  These 
structures 'are  thinner  and  weaker  on  the  right  side  because  they 
have  less  work  to  do  and  less  strain  to  bear.  The  difference  between 
the  two  sides  of  the  heart  in  this  respect  is  evidenced  by  a  reference 
to  the  contractile  force  of  each  ventricle.  The  walls  of  the  left  ven- 
tricle are  much  stronger  and  thicker  than  those  of  the  right,  ^  the 
proportion  between  them  in  this  respect  being  as  three  to  one" 
(Quain).  It  follows  from  this  that  the  left  ventricle  acts  with  three 
times  the  force  of  the  right;  its  fibrous  structures  and  valves  have 
therefore  to  bear  three  times  as  much  strain,  and  enjoy  a  correspond- 
ingly higher  degree  of  functional  activity.  "The  work  done  by 
the  right  ventricle  may  be  set  down  as  one-third  of  that  of  the  left" 
(McKendrick.) 

The  fibrous  structures  of  the  right  side  of  the  heart  thus  bear  to 
those  of  the  left  the  same  relation  that  the  fibrous  structures  of  the 
small  joints  bear  to  those  of  the  large ;  they  have  not  the  same  degree 
of  functional  activity,  are  not  called  upon  to  do  much  work,  and  are 
not  a  nidus  for  the  rheumatic  poison.  The  right  side  of  the  heart 
escapes  for  the  same  reason  that  the  small  joints  do. 

Bheumatic  inflammation  of  the  heart  is  generally  described  as 
occurring  under  the  three  forms  of  endocarditis,  pericarditis,  and 
myocarditis — inflammation  of  the  lining  membrane,  inflammation  of 
the  investing  membrane,  and  inflammation  of  the  muscular  substance. 
For  clinical  purposes  this  is  as  convenient  a  classification  as  could 
be  adopted. 

Endocarditis. 

By  the  endocardium  the  anatomist  means  the  thin  transparent 
membrane  which  lines  the  interior  of  the  cavities  of  the  heart,  is  re- 
flected over  its  valves  and  muscular  folds,  is  continuous  on  the  left 
side  with  the  lining  membranes  of  the  aorta  and  of  the  pulmonary 
veins,  and  on  the  right  with  those  of  the  pulmonary  artery  and  sys- 
temic veins. 

The  clinical  observer  attaches  to  the  term  a  wider  meaning,  and 
includes  under  it  all  the  structures  which  lie  inside  the  heart — the 
fibrous  rings  and  valves  as  well  as  the  lining  membrane.  It  is  of  im- 
portance that  this  distinction  should  be  borne  in  mind,  for  we  shall 
presently  see  that  the  endocardium  of  the  anatomist,  the  lining  mem- 
brane of  the  heart  properly  so-called,  is  never  the  primary  seat  of 
rheumatic  inflammation.  We  now  use  the  term  in  its  wider  sense. 
By  endocarditis  we  mean  inflammation  of  any  or  all  of  the  uon-Kiua- 
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cular  structures  situated  inside  the  heart — ^the  fibrous  texture  of  the 
rings  and  valves  as  well  as  the  lining  membrane. 

Bheumatic  inflammation  never  affects  the  whole  surface  of  the 
lining  membrane  of  the  heart;  it  is  limited  to  the  part  which  is  re- 
flected over  the  valves;  and  when  other  parts  suflfer  the  mischief  is 
almost  invariably  attributable  to  mechanical  injury  produced  by  the 
rubbing  on  the  affected  portion  of  the  endocardial  surface  of  an  al- 
ready damaged  valvular  segment.  Moreover,  the  inflammation  does 
not  affect  the  whole  valvular  surface;  only  one  side  of  a  segment 
suffers — that,  namely,  which  comes  in  contact  with  another  segment 
in  the  act  of  closure — in  the  aortic  valve  its  convex  surface,  and  in 
the  mitral  its  auricular.  The  damage  is  further  limited  in  its  early 
stage  to  the  line  at  which  the  segments  come  into  contact. 

The  limitation  of  the  disease  to  this  particular  part  of  the  valve 
has  been  attributed  to  the  fact  that  it  is  the  part  which  is  most  ex- 
posed to  friction.  '^  In  its  earliest  stages  it  always  occurs  near  the 
edges  of  a  valve  in  the  formation  of  a  line  of  little  elevations  along 
the  contact  line  of  its  segments,  where  the  friction  is  greatest"  (Wilks 
and  Moxon). 

*^  It  is  those  portions  of  the  valve  which  come  into  contact  in  the 
act  of  closure  and  are  thus  most  exposed  to  friction,  which  are  es- 
pecially involved,  and  in  which  the  changes  usually  commence" 
(T.  Henry  Green). 

That  friction  may  produce  inflammation  of  the  lining  membrane 
of  the  heart  there  can  be  no  doubt.  Occurring  in  other  than  its 
valvular  x>ortion  it  is  almost  always  due  to  the  rubbing  on  its  surface 
of  a  damaged  valve.  Knowing  this  to  be  the  case,  and  finding  that 
inflammation  of  its  valvular  portion  commences  at  the  line  of  contact 
of  the  different  segments  of  the  valves,  and  therefore  at  the  point  at 
which,  if  anywhere,  they  must  rub,  we  cannot  fail  to  see  that  there 
is  good  reason  for  the  belief  that  friction  plays  an  imj^ortant  part  in 
the  production  of  the  inflammation  of  the  lining  membrane  of  the 
heart's  cavities  which  is  fpund  in  connection  with  acute  rheumatism. 
Were  this  lesion  the  direct  result  of  the  action  of  the  rheumatic  poison 
it  would  not  be  limited  to  one  side  of  the  valve ;  it  would  affect  both. 
Furthermore,  its  invariable  limitation  to  the  points  at  which  the 
valvular  segments  come  in  contact  shows  that  the  cause  which  gives 
rise  to  it  is  something  which  comes  into  play  only  at  that  point. 
Friction  is  the  most  probable  if  not  the  only  possible  cause,  and  as 
the  seat  of  the  lesion  is  also  the  only  point  at  which  friction  can  come 
into  play,  the  conclusion  is  forced  upon  us  that  friction  is  the  direct 
cause  of  the  lesion. 

But  the  question  arises — Why  is  there  friction?    Why  do  the 
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segments  of  the  valves  rub  against  each  other?  When  a  valve  is  al- 
ready damaged  or  roughened,  it  is  easy  to  see  how  farther  damage 
may  be  done;  but  in  a  smooth,  uninjured  valve  how  is  the  mischief 
set  agoing?  It  cannot  be  that  the  valves  constantly  and  and  naturally 
rub  against  each  other — for  in  that  case,  if  friction  produced  endo- 
carditis, no  one  would  be  free  from  it;  rheumatic  and  non-rheumatic 
subjects  would  equally  suffer,  and  a  smooth,  healthy  valve  would  be 
the  exception. 

For  the  segments  of  the  valves  to  come  in  contact  is  natural;  but 
contact  does  not  imply  friction.  Healthy  valves  normally  come  into 
firm  and  close  contact,  without  in  any  way  rubbing  against  and  irri- 
tating each  other;  and  this  all  the  valves  of  the  heart  do  seventy  times 
every  minute — 100,800  times  every  day,  36,892,000  every  year — ^and 
yet  there  is  no  evidence  of  friction  or  irritation  until  suddenly  some 
day,  after  this  smooth  action  has  gone  on  uninterruptedly  at  this  rate 
for  maybe  twenty-five  years,  and  after  the  segments  of  each  set  of 
valves  have,  without  injury  and  without  rubbing,  come  into  close  and 
direct  contact  more  than  nine  hundred  millions  of  times  (922,300,000) 
suddenly  some  day  the  rheumatic  poison  gains  entrance  to  the  sys- 
tem, and  the  smooth  working  of  the  valves  comes  to  an  end — ^they 
begin  to  rub;  the  friction  gives  rise  to  irritation  and  inflammation  of 
the  surface  of  the  valve,  and  the  symptoms  and  signs  of  endocarditis 
are  developed.  How  is  this?  How  can  the  rheumatic  poison  cause 
the  segments  of  the  valves  to  rub  against  and  irritate  each  other? 
That  they  do  rub  is  undoubted.  That  the  rheumatic  poison  is  the 
cause  of  the  morbid  change  is  equally  undoubted.  The  question 
which  we  have  to  consider  is  how  the  friction  is  produced. 

If  the  inflammation  of  the  endocardial  covering  of  the  valve  be  the 
result  of  friction — and  there  is  no  reason  to  doubt  that  it  is  so;  and 
if  this  friction  be  a  result  of  the  action  of  the  rheumatic  poison  on 
the  valve — and  there  is  no  reason  to  doubt  that  such  is  the  case — 
there  must  be  a  stage  of  the  valvular  lesion  which  not  only  precedes 
the  inflammation  and  roughening  of  its  endocardial  covering,  but 
precedes  and  gives  rise  to  the  friction  which  causes  this.  Wherein 
does  this  stage  consis't? 

Structurally  a  valve  consists  of  two  folds  of  the  endocardium  en- 
closing between  them  the  fibrous  or  tendinous  material  which  imparts 
to  the  valve  its  strength,  its  capacity  to  resist  the  pressure  of  the 
blood,  and  to  perform  the  function  which  it  is  intended  to  fulfil.  In 
endocarditis  the  inflammation  must  commence  in  one  of  these  struc- 
tures, for  there  is  no  other  structure  to  be  affected ;  and  there  is  good 
reason /to  believe  that  the  mischief  commences  in  the  fibrous  structure 
of  the  valve  and  involves  its  endocardial  covering  only  secondarily. 
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We  have  already  seen  that  the  rheumatic  poison  acts  chiefly  on 
those  fibrous  structures  which  enjoy  the  highest  degree  of  functional 
activity.  This  is  why  the  large  joints  su£fer  more  than  the  small, 
and  the  valves  of  the  left  side  of  the  heart  rather  than  those  of  the 
right.  The  part  of  the  valve  which  fits  it  for  the  work  it  has  to  doy 
and  imparts  to  it  its  strength  and  capacity  to  resist  pressure,  is  not 
the  endocardial  covering  but  the  fibrous  structures  which  that  en- 
closes. This  fibrous  structure  is  the  seat  of  functional  activity ;  for 
that  reason  it  is  the  part  of  the  valve  on  which  we  should  expect  the 
rheumatic  poison  to  act  primarily  and  chiefly.  And  so  it  is  found  to 
be.  The  stage  of  rheumatic  endocarditis  which  not  only  precedes 
the  evidence  of  inflammation  of  the  endocardial  covering  of  the  valves, 
but  also  precedes  and  gives  rise  to  the  valvular  friction  which  induces 
that  inflammation,  is  the  stage  of  inflammatory  thickening  of  their 
subjacent  fibrous  texture.  The  earliest  change  which  takes  place  in 
this  texture  as  a  result  of  the  inflammation  consists  in  multiplication 
of  its  cellular  elements.  This  is  the  first  and  earliest  result  of  the 
action  of  the  rheumatic  x)oison  on  the  valve.  Let  us  see  how  this 
would  affect  the  aortic  valve.  A  segment  of  this  valve  consists  of  a 
duplicature  of  the  endocardial  lining  membrane,  inclosing  within  it 
the  fibrous  structure.  At  the  centre  of  its  free  border  is  an  elevated 
fibro-cartilaginous  nodule — the  corpus  Arantii,  Bands  of  fibrous  tis- 
sue stretch  across  the  valve  to  its  nodule  from  the  border  of  valvular 
attachment  to  the  aortic  ring.  Some  of  these  run  along  its  free  sur- 
face; others  spread  out  over  the  body  of  the  valve,  and  come  to  a 
point,  as  it  were,  at  the  corpus  Arantii,  Between  the  fibres  of  the 
free  margin  and  those  of  the  body  of  the  valve  there  is,  on  each  side 
of  the  nodule,  a  small  space  over  which  no  fibres  run.  This  space, 
called  the  lunula,  consists  simply  of  a  duplicature  of  the  endocardial 
lining;  it  is  the  thinnest  part  of  the  valve.  In  the  act  of  closure  the 
three  segments  of  the  valve  are  thrown  together  into  the  middle  of 
the  aortic  outlet,  and  the  three  corpora  Arantii  come  into  contact  at 
its  centre.  The  three  limulsB  also  come  into  contact,  and  are  firmly 
pressed  against  each  other  by  the  aortic  column  of  blood.  They  are 
all  equally  pressed  down  by  this  column;  but  the  pressure  thus  ex- 
ercised on  each  individual  segment  is  counterbalanced  by  the  counter- 
pressure  on  its  other  side  of  the  two  remaining  segments.  Thus  this 
thin  portion  of  the  valve  is  freed  from  strain;  for  the  greater  the 
pressure  of  the  blood  column  the  more  perfect  is  the  contact  of  the 
lunulaB,  and  the  greater  the  counter-support  which  they  give  each 
other.  The  part  on  which  the  strain  falls  is  the  thicker  fibrous  por- 
tion of  the  valve  which  bounds  the  lunula  below.  The  strain  begins 
where  the  counter-pressure  of  the  opposing  segments  ceases.     "  The 
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force  of  the  reflux  is  sustained  by  the  stouter  and  more  tendinous 
part  of  the  valve"  (Quain). 

This  stouter  and  more  tendinous  part  it  is  which  suffers  in  acute 
rheumatism.  The  lunula  is  not  affected.  The  granulations  which 
are  formed  on  the  surface  of  the  endocardial  lining  in  the  earlier  stage 
of  inflammation  of  that  membrane  are  limited  to  the  convex  surface 
of  the  line  of  fibrous  tissue  which  passes  from  the  attached  border  of 
the  valve  to  the  cmym  Arantii,  and  which  bounds  the  lunula  below. 
Along  this  line  the  granulations  run  like  a  row  of  beads.  The  band 
of  fibrous  tissue  which  forms  this  line  is  at  once  the  lowest  part  of 
the  seat  of  valvular  contact  and  the  highest  part  of  the  seat  of  valvu- 
lar'strain.  Above  it  there  is  no  strain;  below  it  there  is  no  contact. 
It  is  the  chief  seat  of  functional  activity,  therefore  its  fibrous  tissue 
is  the  seat  of  rheumatic  inflammation;  it  is  the  lowest  line  of  the  seat 
of  contact,  therefore  its  endocardial  covering  is  the  seat  of  friction, 
when  rendered  unduly  prominent  by  thickening  of  the  subjacent 
fibrous  tissue. 

In  the  mitral  valve  there  is  no  lunula;  the  whole  structure  is 
equally  strained,  and  no  one  part  is  weaker  than  the  rest.  A  weak 
point  would  be  very  liable  to  give  way,  for  the  strain  on  this  valve  is 
both  greater,  and  more  equally  diffused  over  its  surface,  than  is  the 
strain  on  the  aortic.  In  the  case  of  the  aortic  valve  there  is  only  the 
blood  pressure  to  be  resisted;  but  in  the  case  of  the  mitral  there  is 
both  the  blood  pressure  and  the  strain  of  the  tightened  chordae 
tendinesB. 

The  fibrous  structure  of  the  whole  valve  may  be  the  seat  of  in- 
flammatory thickening ;  but  the  evidence  of  inflammatory  change  in 
its  endocardial  lining  membrane  is  limited  to  the  auricular  surface, 
and  to  the  line  of  contact  of  the  valvular  segments.  In  other  words, 
in  the  mitral  as  in  the  aortic  valve  the  granulations  are  formed  at 
that  line  which  is  at  once  the  seat  of  strain  and  the  point  of  contact. 
It  is  the  seat  of  strain,  therefore  its  fibrous  tissue  is  the  seat  of  rheu- 
matic inflammation.  It  is  the  point  of  contact,  therefore  its  endo- 
cardial covering  is  the  seat  of  friction  when  rendered  unduly  promi- 
nent by  inflammatory  thickening  of  the  subjacent  fibrous  textures. 
Normally  a  valve  is  so  perfectly  adapted  to  the  size  of  the  orifice 
which  it  is  intended  to  close,  that  in  the  act  of  closing  its  segments 
come  into  perfect  and  firm  contact  without  any  friction.  They  are 
firmly  pressed  against  each  other,  but  they  do  not  rub.  But  if  the 
segments  be  thickened,  it  is  evident  that  they  must  come  into  contact 
sooner  than  they  ought.  The  size  of  the  orifice  to  be  closed  being 
unchanged  and  the  force  which  closes  it  remaining  the  same,  these 
thickened  segments  must  come  in  contact  before  the  closing  force  is 
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expended.  The  continued  operation  of  that  force  after  the  segments 
of  the  valve  are  in  full  contact,  must  lead  to  further  movement  of  the 
segments.  Normally  their  movement  is  completed  at  the  moment  of 
perfect  and  close  contact;  but  with  a  thickened  valve  contact  takes 
place  too  soon,  and  movement  is  continued  for  an  appreciable  time 
after  that  event — with  the  necessary  result  of  causing  the  valvular 
segments  to  rub  against  each  other  at  the  point  of  premature  contact. 

To  put  it  otherwise :  The  swelling  of  the  deeper  fibrous  textures 
of  the  valves  necessarily  elevates  and  makes  more  prominent  the 
superficial  covering  of  the  swollen  part.  As  the  segments  of  the  valve 
close,  the  unnaturally  prominent  endocardial  covering  pf  each  comes 
into  abnormally  early  contact  with  the  opposing  segment.  The  con- 
tinuance of  the  act  of  closure,  and  therefore  of  valvular  movement, 
after  such  contact  is  complete  necessarily  causes  these  elevated  sur- 
faces to  rub  against  each  other.  This  friction  produces  irritation 
and  inflammation  of  the  endocardial  coating  of  the  valves  at  their 
line  of  contact.  The  point  is  that  the  primary  action  of  the  rheu- 
matic x>oison  on  the  valves  is  to  cause  thickening  of  their  deeper 
fibrous  structure,  and  that  the  roughening  of  the  endocardial  surface 
is  a  secondary  consequence  of  this,  and  not  a  direct  result  of  ihe 
action  of  the  rheumatic  poison  on  it. 

The  morbid  changes  which  take  place  in  acute  rheumatic  en- 
docarditis are  as  follows  : 

1.  There  is  multiplication  of  the  cellular  elements  of  the  fibrous 
structure  of  the  valve ; 

2.  As  a  consequence  of  this  these  fibrous  structures  are  thickened; 

3.  As  a  result  of  this  thickening  there  is  undue  prominence  of  the 
endocardial  covering  of  the  valve ; 

4.  As  a  consequence  of  this  the  surfaces  of  the  valvular  segments 
come  into  abnormally  early  contact  in  the  act  of  closure; 

5.  This  causes  them  to  rub  against  each  other  during  the  latter 
stage  of  this  act; 

6.  The  friction  thus  produced  causes  irritation  and  roughening  of 
the  surface  of  these  valvular  segments  at  the  point  at  which  they  rub; 

7.  This  roughening  it  is  which  produces  the  physical  signs  of 
endocarditis. 

It  will  be  seen  from  this  that  the  changes  in  the  endocardial  lining 
membrane  by  which  we  diagnose  endocarditis  are  a  comparatively 
late  stage  of  the  disease,  and  that  the  earlier  changes  in  the  valve  give 
rise  to  no  physical  signs  and  cannot  be  diagnosed — an  important 
I)oint  to  bear  in  mind  when  considering  the  action,  curative  and 
prophylactic,  of  remedial  agents. 

Microscopic  examination  of  the  affected  portion  of  valve  confirms 
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this  view  of  the  nature  and  seat  of  the  morbid  change.  On  making 
a  section  of  one  of  these  granular  nodules,  and  submitting  it  to  such 
examination,  it  is  found  that  the  seat  of  swelling  is  the  deep  layer  of 
fibrous  tissue,  and  that  the  superficial  lining  of  the  valve  is  merely 
raised  up  by  the  multiplication  of  the  cellular  elements  of  the  sub- 
jacent fibrous  texture.  "  If  a  valve  with  these  nodules  be  cut  for  the 
microscope  across  the  plane  of  its  curtain,  so  as  to  show  a  section 
down  through  one  of  the  small  nodules,  this  will  be  found  to  be  com- 
posed of  a  simple  cloudy  swelling  of  the  tissue  of  the  valve  through  a 
multiplication  of  the  cellular  elements  in  its  fibrous  structure,  which 
here  and  there  by  its  excess  raises  the  surface  into  a  little  hillock. 
K  the  hillock  takes  the  form  of  a  distinct  projecting  grain,  you  will 
always  find  on  the  top  of  it  a  cap  of  fibrin  separated  from  its  sub- 
stance by  a  line  which  the  microscope  defines  very  clearly.  This 
cap  of  fibrin  differs  in  composition  from  the  hillock  itself,  though 
the  difference  is  more  easily  seen  than  described,  for  the  organization 
in  both  is  very  low;  but  the  fibrin  is  almost  structureless,  while  the 
hillock  of  swollen  valve  substance  shows  the  regularly  placed  nuclei 
of  fibrous  tissue"  (Wilks  and  Moxon) . 

The  cap  of  fibrin  here  described  is  fibrin  which  is  deposited 
directly  from  the  blood  on  the  roughened  surface  of  the  endocardium, 
just  as  it  would  be  deposited  around  any  foreign  body.  The  true 
seat  of  the  inflammation  is  the  deeper  fibrous  tissue  of  the  valve. 

When  rheumatic  inflammation  attacks  the  fibrous  rings  it  pro- 
duces there  the  same  multiplication  of  the  cellular  elements  and  the 
same  thickening  as  it  causes  in  the  valves,  but  thickening  of  the 
fibrous  textures  of  the  rings  is  not  of  so  much  importance,  for  it  gives 
rise  to  no  such  rubbing  as  takes  place  when  the  valves  are  affected. 
The  sole  result  is  thickening  of  the  fibrous  rings,  and  possibly  some 
narrowing  of  the  orifice.  There  is  no  friction,  and  no  roughening  of 
the  endocardial  surface. 

Kheumatic  endocarditis  then  is  primarily  and  essentially  a  disease 
of  the  fibrous  structures  of  the  heart.  It  is  therefore  limited  to  that 
portion  of  the  endocardial  contents  in  which  these  structures  exist. 
The  small  portion  of  the  lining  membrane  of  the  heart  which  covers 
the  fibrous  valves  very  frequently  suffera ;  the  much  more  extensive 
portion  which  lines  the  heart's  cavities  remains  unaffected.  The  sole 
difference  between  the  two  is  that  the  one  is,  and  the  other  is  not,  in 
direct  contact  with  the  fibrous  textures,  and  that  the  one  is,  and  the 
other  is  not,  the  seat  of  friction  when  these  textures  are  inflamed  and 
swollen. 

The  lining  membrane  of  the  heart  differs  in  structure,  in  nature, 
and  in  function,  from  that  which  invests  it  externally.     Error  and 
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misconception  have  arisen  from  not  recognizing  this,  and  from  re- 
garding endocarditis  as  bearing  to  the  endocardial  lining  membrane 
the  same  relation  that  pericarditis  bears  to  the  pericardial  invest- 
ment. There  is  little  or  no  analogy,  either  physiological  or  patho- 
logical, between  the  two  membranes.  The  function  of  the  endo- 
cardial lining  is,  by  presenting  a  smooth  surface  to  the  blood,  to 
facilitate  its  onward  flow.  It  has  exactly  the  same  x>art  to  i>erform  as 
the  lining  membrane  of  the  great  vessels,  with  which  it  is  structurally 
continuous.  Neither  in  the  heart  nor  in  the  arteries  does  this  mem- 
brane tend  to  take  on  inflammatory  action;  and  when  inflammation 
does  occur  in  it,  it  shows  no  tendency  to  spread.  The  irritation  pro- 
duced by  the  rubbing  of  a  valvular  vegetation  against  the  lining 
membrane  of  the  ventricle  may  be  so  great  as  to  cause  ulceration  at 
the  point  of  contact;  but  the  mischief  is  limited  to  this  point,  and 
does  not  spread.  There  is  no  such  disease  as  acute  general  inflam- 
mation of  the  endocardium.  The  membrane  has  no  vessels,  and 
inflammation  cannot  spread  over  its  surface,  as  it  does  over  that  of 
the  vascular  x>ericardium. 

The  symptoms  and  signs  of  rheumatic  endocarditis  vary  with  the 
seat  of  the  disease  and  the  severity  of  the  attack.  Occurring  as  it  does 
in  the  course  of  acute  rheumatism,  any  febrile  disturbance  to  which 
it  may  give  rise  is  apt  to  be  lost  in  that  attributable  to  the  joint  in- 
flammation. That  endocarditis  slightly  raises  the  temperature  there 
can  be  no  doubt,  but  the  invasion  of  fresh  joints  has  a  more  marked 
effect  in  that  way,  and  as  the  cardiac  complications  generally  occur 
at  a  stage  of  the  illness  when  fresh  joints  are  apt  to  suffer,  it  is  sel- 
dom possible  to  say  how  much  of  the  abnormal  rise  is  due  to  the 
heart  affection.  Inflammation  of  the  endocardium  may  cause  less 
general  disturbance  than  inflammation  of  a  joint,  while  its  local  ef- 
fects may  be  so  slight  as  to  cause  no  discomfort  to  the  x>atient. 

The  symptoms  specid,l  to  it  are  subjective  and  objective.  The 
subjective  are  not  commensurate  with  the  serious  nature  of  the  ail- 
ment. They  vary  with  the  severity  of  the  attack.  Frequently  they 
are  altogether  absent.  In  very  acute  cases  there  may  be  pain  in  the 
cardiac  region ;  the  heart's  action  may  be  disturbed  and  rapid,  the 
breathing  accelerated,  oppressed,  or  even  labored,  and  the  patient  very 
anxious.  If  both  aortic  and  mitral  orifices  and  valves  are  acutely  in- 
flamed, such  are  apt  to  be  the  symptoms.  But  in  such  acute  cases 
the  muscular  substance  of  the  heart  is  generally  more  or  less  in- 
volved in  the  inflammatory  mischief,  and  it  is  probable  that  some  of 
the  symptoms  are  due  to  this,  as  much  as  to  the  endocardial  inflam- 
mation. Moreover,  the  x>6ricardium  is  also  liable  to  be  inflamed  in 
such  severe  cases. 
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When  the  inflammation  is  less  severe  and  is  limited  to  the  endo- 
cardium there  may  be  little  or  no  disturbance  of  the  breathing  or  of 
the  cardiac  action.  In  many  cases  subjective  symptoms  are  entirely 
absent;  and  the  sole  indication  of  the  existence  of  the  endocarditis  is 
the  altered  character  of  the  heart's  sounds,  the  alterations  generally 
consisting  in  the  development  of  one  or  more  murmurs. 

It  has  been  said  that  such  murmurs  may  be  of  anaemic  origin.  I 
do  not  think  that  nowadays  they  ever  are  so.  They  may  sometimes 
have  been  so  in  the  old  days  of  free  bleeding:  but  in  the  absence  of 
such  treatment  it  is  scarcely  possible  for  an  anaemic  murmur  to  be 
developed  in  the  short  time  that  suffices  ^or  the  production  of  those 
which  we  are  now  considering.  In  acute  rheumatism  an  anaemic 
murmur  could  scarcely  be  developed  till  late  in  the  case:  those  now 
under  consideration  generally  appear  in  the  early  stage  of  the  disease. 

In  the  aortic  valve  we  have  seen  that  the  morbid  change  consists 
in  the  thickening  of  its  segments,  and  in  roughening  of  their  convex 
surfaces.  During  the  systole  of  the  heart  these  segments  are  thrown 
against  the  walls  of  the  aortic  outlet.  Thickening  of  their  fibrous  tex- 
ture must,  therefore,  cause  a  diminution  of  the  calibre  of  this  outlet — 
a  diminution  which  is  directly  as  the  extent  of  the  morbid  change; 
while  the  deposition  of  fibrin  on  the  surface  of  the  valve  not  only 
further  diminishes  the  aortic  outlet,  but,  by  presenting  to  the  blood 
a  roughened  surface,  interferes  with  the  naturally  smooth  and  easy 
passage  of  that  fluid  from  the  heart  into  the  great  vessels.  The  re- 
sult and  the  physical  evidence  of  this  state  of  matters  is  the  develop- 
ment of  a  systolic  murmur  loudest  at  the  base,  and  transmitted  into 
the  aorta.  If  one  or  more  of  these  segments  should  be  so  altered  as 
to  render  due  closure  of  the  valve  impossible,  some  of  the  blood  re- 
gurgitates back  into  the  ventricle  from  the  aorta,  and  there  is  devel- 
oped a  diastolic  murmur  transmitted  downward  into  the  heart  and 
most  distinct  at  mid-sternal  region. 

Thickening  of  the  fibrous  structures  of  the  heart  is  not  limited  to 
their  valvular  portion :  the  rings  also  suff*er.  The  efl*ect  of  this  on 
the  aortic  ring  is  still  further  to  diminish  the  calibre  of  its  outlet  and 
increase  the  signs  of  aortic  obstruction. 

In  the  mitral  valve  the  morbid  change  consists  in  thickening  of  its 
structure,  and  in  roughening  of  its  auricular  surface  at  the  line  of  con- 
tact of  its  segments. 

Such  morbid  change  in  the  mitral  valve  is  apt  to  produce  more 
serious  disturbance  of  the  valvular  function  than  does  a  correspond- 
ing change  in  the  aortic.  For  in  the  aortic  the  thickening  is  partial ; 
the  lunulae  are  not  affected,  and  so  long  as  they  come  well  into  con- 
tact the  valve  continues  to  perform  its  function.     But  in  the  mitral 
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valve  there  is  no  lunula;  the  whole  segment  is  thickened.  This 
means  loss  of  mobility,  loss  of  pliability,  and  consequent  loss  of 
adaptability — a  condition  which  is  exaggerated  by  the  roughening 
of  the  surface  of  the  valvular  segments  at  their  line  of  contact.  The 
result  is  that  the  two  segments  do  not  come  into  close  and  perfect 
contact,  a  certain  quantity  of  blood  regurgitates  back  into  the  auricle, 
and  there  is  developed  a  mitral  systolic  murmur. 

Shoidd  the  fibrous  ring  be  sufficiently  thickened  to  cause  any  nar- 
rowing of  the  mitral  orifice  there  will  be  developed  a  presystolic 
blow — the  evidence  of  mitral  obstruction. 

Thickening  of  the  rings  gives  rise  to  no  friction  and  no  roughen- 
ing of  the  endocardial  surface,  and  is  for  this  reason  more  often  recov- 
ered from  than  thickening  of  a  valve. 

The  absence  of  pain  in  rheumatic  inflammation  of  the  fibrous  tex- 
tures of  the  heart  is  one  of  the  chief  points  of  distinction  between 
it  and  similar  inflammation  of  the  fibrous  textures  of  the  joints. 
Another  distinction,  and  one  of  much  more  serious  import,  is  that 
the  results  of  rheumatic  inflammation  of  the  textures  of  a  joint  are 
generally  transient  and  perfectly  recovered  from ;  while  those  of  like 
inflammation  in  the  textures  of  the  heart  are  apt  to  be  permanent. 
"Why  is  this?  The  poison  which  produces  the  inflammation  is  the 
same  in  both;  its  mode  of  action  is  the  same;  the  tissue  on  which  it 
acts  has  in  each  the  same  structure,  and  a  similar  function.  Why, 
then,  should  the  results  be  so  diflferent?  The  temporary  character  of 
the  injury  to  the  textures  of  the  joints  has  been  ascribed  to  the  ab- 
sorbent effects  of  the  pressure  exercised  on  the  effused  products  by 
the  surrounding  solid  structures.  The  permanence  of  the  damage  to 
the  textures  of  the  heart  has  been  ascribed  to  the  absence  of  such 
pressure.  "-The  permanence  of  the  injury  in  the  case  of  endocarditis 
is  simply  due  to  the  want  of  counter-pressure.  In  the  joints  the  swol- 
len membranes  are  pressed  against  the  other  solid  structures  as  soon 
as  the  liquid  effusion  is  removed.  This  pressure  causes  absorption 
of  all  the  new  products,  whereas  in  the  heart  there  is  no  direct  pres- 
sure of  solids  against  the  inflamed  valves,  which  stand  freely  in  fluid 
blood,  so  that  the  new  products  persist"     (Wilks  and  Moxon). 

A  more  simple  and  adequate  explanation  of  this  unfortunate  dif- 
ference is  to  be  found  in  the  fact  that  when  the  fibrous  textures  of  a 
joint  are  inflamed  they  get  perfect  rest,  and  are  thus  placed  in  cir- 
cumstances favorable  to  complete  recovery :  while  the  fibrous  textures 
of  the  heart  not  only  get  no  rest,  but,  from  the  greater  frequency  of 
the  heart's  action,  are  called  upon  to  do  an  increased  amount  of  work. 
They  are  thus  placed  in  circumstances  which  make  complete  recovery 
all  but  impossible. 
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Acute  cases  of  rheumatism,  in  which  the  textures  of  the  joints  are 
smartly  inflamed,  in  which  there  is  a  considerable  amount  of  thick- 
ening and  effusion,  and  in  which  complete  rest  is  given  to  the  in- 
flamed textures,  are  also  those  in  which  these  textures  are  most  fully 
and  speedily  restored  to  their  natural  state.  In  chronic  cases  in 
which  the  inflammation  is  slight,  in  which  the  patient  continues  to 
go  about,  and  in  which  the  inflamed  ligaments  and  tendons  do  not 
get  rest,  these  textures  are  more  apt  to  be  i)ermanently  thickened. 
If  pressure  were  the  agency  which  removed  the  effusion,  it  ought  to 
disappear  more  speedily  in  these  chronic  cases  than  in  the  acute; 
for  the  act  of  locomotion  supplies  this  factor,  and  would  lead  to 
speedy  absorption  of  the  effused  products,  and  early  restoration  of 
the  fibrous  textures  to  their  normal  state.  The  long  duration  of  the 
thickening  and  stiffness  of  the  joints  in  such  cases  is  to  be  explained 
in  the  same  way  as  the  persistent  nature  of  the  cardiac  damage.  Ab- 
sence of  rest  leads  to  imperfect  recovery  and  i)ermanent  injury. 

It  is  difficult  for  a  heart  whose  fibrous  textures  have  once  been 
thickened  by  inflammation,  and  still  more  so  for  one  whose  endocar- 
dial lining  has  once  been  roughened,  to  recover  its  normal  condition ; 
for  the  fibrous  textures  continue  to  be  strained,  and  the  roughened 
surfaces  of  the  segments  go  on  rubbing.  Irritation  is  thus  kept  up 
after  the  primary  inflammation  has  disapx)eared :  the  thickening  of 
the  fibrous  textures  becomes  chronic,  and  fresh  rheumatic  attacks  are 
apt  to  add  to  the  mischief.  With  the  advance  of  time  the  morbid 
change  is  apt  to  become  more  marked,  the  valvular  segments  to  be- 
come contracted  and  misshapen,  the  cardiac  circulation  to  be  more 
disturbed,  the  muscular  walls  of  the  heart  to  hypertrophy,  and  its 
cavities  to  dilate;  and  so  the  sufferer  enters  on  a  prolonged  course 
of  misery  whose  only  termination  is  death. 

It  seems  a  simple  statement  of  fact,  clinical  and  pathological,  to 
say  that  in  rheumatic  arthritis  complete  recovery  is  the  rule,  while  in 
rheumatic  endocarditis  complete  recovery  is  the  exception.  The 
statement  is  one  which  nearly  every  physician  would  indorse.  Never- 
theless it  is  not  strictly  accurate.  It  is  bald,  and  misleading  from  its 
baldness.  Everything  which  recovers  in  a  joint  may,  and  frequentty 
does,  recover  in  the  heart.  The  structure  in  the  heart  which  is  apt  to 
be  permanently  damaged  is  the  endocardial  lining,  and  this  is  the 
one  structure  which  has  no  analogue  in  a  joint.  The  pericardium 
corresponds  in  structure  and  function  to  the  synovial  membrane. 
The  muscles  of  the  heart  have  their  analogue  in  the  muscles  of  the 
limbs :  the  fibrous  structure  of  the  rings  and  valves  resemble  in  struc- 
ture and  function  the  fibrous  tendons  and  ligaments.  The  endo- 
cardium alone  has  no  analogue  in  a  joint ;  there  is  absolutely  nothing 
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in  or  about  a  joint  which  at  all  resembles  it  either  in  structure  or 
function.  Anatomically  it  is  continuous  with  the  lining  membrane 
of  the  great  vessels  with  which,  and  with  which  alone,  it  has  struc- 
tural and  functional  affinities.  The  changes  which  take  place  in 
it  during  the  course  of  acute  rheumatism  do  not  result  from  the  direct 
action  on  it  of  the  rheumatic  poison,  but  are  produced  by  rubbing  of 
the  valvidar  segments  consequent  on  rheumatic  inflammation  and 
thickening  of  the  subjacent  fibrous  structure  of  the  valves. 

The  difference  in  the  ultimate  results  of  rheumatic  arthritis  and 
rheumatic  endocarditis  is  to  be  explained  in  two  ways : 

1.  An  inflamed  joint  gets  complete  rest,  and  is  thus  placed  under 
conditions  most  favorable  to  recovery.  An  inflamed  heart  not  only 
gets  no  rest,  but  beats  more  quickly  than  natural. 

2.  The  structure  in  the  heart  which  is  the  chief  seat  of  permanent 
damage,  the  endocardium,  is  one  which  does  not  exist  in  a  joint,  and 
bears  no  resemblance  to  anything  that  does. 

Pericarditis. 

Between  the  pericardium  of  the  Anatomist  and  that  of  the  Pathol- 
ogist there  is  no  difference.  Bheumatic  pericarditis  consists  in  rheu- 
matic inflammation  of  the  investing  membrane  of  the  heart.  As 
already  explained,  such  inflammation  is  most  common  in  acute  cases 
and  in  young  subjects. 

Of  all  the  serous  membranes  of  the  body  the  i)ericardium  is  the 
only  one  which  invests  an  organ  having  free  and  active  movements. 
So  far  as  functional  activity  is  concerned  the  pericardium  is  as  much 
above  other  serous  membranes,  as  the  valves  of  the  left  side  of  the 
heart  are  above  those  of  the  right,  and  the  fibrous  tissues  and  serous 
linings  of  the  large  joints  above  those  of  the  small.  In  its  liability 
to  rheumatic  inflammation  the  pericardium  is  in  the  same  position  as 
the  lining  membrane  of  a  large  joint. 

Pericarditis  occurs  in  different  degrees  of  severity.  The  whole 
membrane  may  be  the  seat  of  acute  inflammation ;  or  only  a  small 
I>art  of  it  may  be  affected.  According  to  its  extent  and  severity  are 
the  symptoms  to  which  it  gives  rise.  As  a  rule,  subjective  symptoms 
are  more  marked  than  in  endocarditis.  In  acute  and  severe  cases 
pain  in  the  region  of  the  heart  is  generally  present  at  the  outset,  and 
is  often  the  first  thing  complained  of.  Usually  it  is  increased  by 
pressure  over  the  heart,  or  in  the  epigastrium.  The  patient  is  rest- 
less and  distressed;  his  countenance  has  an  anxious  expression;  the 
breathing  is  quickened ;  there  is  generally  a  short,  frequent  cough ; 
the  heart's  action  is  vigorous  and  rapid — may  be  tumultuous,  vio- 
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heart,  but  it  may  be  distinct  over  the  whole  organ.  It  is  sux>erficial 
in  character,  like  a  pleuritic  rub,  but  easily  distinguished  from  that 
by  its  situation,  and  by  its  being  independent  of  the  respiratory 
movements.  There  is  no  increase  of  cardiac  dulness.  This  is  the 
stage  at  which  any  subjective  symptoms  which  may  exist  are  usually 
felt. 

The  morbid  process  may  go  no  further  than  this.  The  inflam- 
mation may  decline,  the  lymph  may  be  reabsorbed,  and  the  pericar- 
dium be  restored  to  its  natural  state;  or  the  two  roughened  surfaces 
may  adhere  together  to  a  greater  or  less  extent. 

In  acute  cases  there  is  generally  a  third  stage,  characterized  by 
the  effusion  of  serum  into  the  sac  of  the  pericardium.  A  certain 
amount  of  fluid  is  thrown  out  during  the  second  stage  at  the  same 
time  as  the  lymph.  The  quantity  may  be  so  small  that  it  gives  no 
physical  evidence  of  its  existence,  and  is  quickly  absorbed  when  the 
inflammation  subsides.  The  presence  of  a  larger  quantity  gives  very 
decided  evidence  of  its  existence.  It  separates  the  visceral  from  the 
parietal  layer  of  the  pericardium.  Kubbing  of  the  surfaces  against 
each  other  thus  becomes  impossible,  friction  ceases  to  be  heard,  and 
any  pain  which  there  may  have  been  disappears.  The  area  of  car- 
diac dulness  is  increased.  If  the  sac  of  the  pericardium  be  quite 
full,  the  region  of  dulness  has  the  triangular  shape  of  that  sac — with 
the  apex  above  and  the  base  below.  The  dulness  extends  to  the  left 
of  and  beyond  the  apex  point.  The  heart's  impulse  is  not  felt  as  in 
hyx)ertrophy  of  the  organ.  The  sounds  are  distant  and  indistinct. 
The  pulse  is  quick  and  feeble — may  be  irregular.  There  is  increased 
frequency  of  respiration,  and  the  patient  may  be  in  considerable 
distress. 

Under  proper  treatment,  and  in  the  absence  of  other  complica- 
tions, the  fluid  is  generally  absorbed.  As  it  diminishes  in  quantity, 
the  region  of  cardiac  dulness  also  decreases.  The  two  layers  of  the 
still  roughened  pericardium  once  more  come  into  contact,  and  fric- 
tion may  be  again  heard  for  a  day  or  two.  Here,  as  in  the  case  in 
which  recovery  takes  place  at  the  end  of  the  second  stage,  the  friction 
gradually  disappears,  and  ultimately  everything  seems  to  return  to 
its  natural  state,  recovery  being  apparently  perfect.  It  is  doubtful, 
however,  if  the  pericardium  ever  quite  regains  its  natural  condition. 
It  may  possibly  do  so  in  some  cases ;  but  in  most  instances  more  or 
less  extensive  adhesions  are  formed  between  its  two  layers.  Where 
the  inflammation  has  been  severe,  such  adhesions  are  formed  over 
the  whole  surface  of  the  heart,  and  the  sac  of  the  pericardium  is  ob- 
literated. 

Such  obliteration  has  been  regarded  by  some  as  a  source  of  much 
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embarrassment  to  the  heart's  action,  and  a  cause  of  hypertrophy  and 
dilatation  of  that  organ.  By  others  it  has  been  said  to  produce  some 
degree  of  atrophy  of  the  heart;  while  a  third  set  of  observers  main- 
tain that  an  adherent  pericardium  gives  rise  to  no  symptoms  during 
life,  and  to  no  morbid  change  in  the  muscular  substance  of  the  heart. 

It  is  probable  that  the  age  and  mode  of  life  of  the  patient  have 
much  to  do  with  the  variety  of  the  results  noted  by  different  observ- 
ers. In  young  and  excitable  persons,  and  in  those  whose  habits  or 
tastes  lead  them  to  take  much  exercise,  obliteration  of  the  pericardial 
sac  wiU  cause  inconvenience.  The  function  of  the  pericardium  is  to 
provide  for  the  free  and  active  movements  of  special  occasions  and 
unusual  efforts.  If  such  occasions  do  not  arise,  and  such  efforts  are 
not  made,  the  obliteration  of  its  sac  causes  no  embarrassment,  and 
no  change  in  the  heart.  The  ordinary  work  of  that  organ  can  be 
quite  well  done  without  the  peiicardium ;  and  so  long  as  this  work 
is  not  unduly  increased,  and  extraordinary  efforts  are  not  required, 
no  harm  results  from  the  obliteration  of  its  sac.  It  is  for  the  free 
movements  of  special  occasions  that  it  is  required. 

There  is  one  fact  in  the  history  of  rheumatic  pericarditis  which  has 
a  most  important  bearing  on  the  pathogenesis  of  the  disease.  This 
fact  is  that  the  disease  almost  always  commences  in  the  visceral  layer 
of  the  pericardium  and  at  the  base  of  the  heart. 

The  evidence  of  this  is  as  follows : 

1.  In  slight  and  circumscribed  attacks,  the  inflammatory  change 
is,  as  a  rule,  confined  to  this  portion.  Affecting  only  the  visceral 
layer,  and  only  a  small  part  of  it,  there  may  be  no  physical  signs  or 
symptoms  by  which  its  existence  may  be  diagnosed.  But  we  know 
that  such  slight  attacks  do  occur :  for  in  the  post-mortem  room  it  is 
not  uncommon  to  find  some  thickening  and  opacity,  the  result  of  in- 
flammation of  this  part  of  the  pericardium,  without  any  other  evi- 
dence of  the  disease  having  existed. 

2.  In  cases  in  which  the  disease  spreads  over  the  body  of  the 
heart)  and  affects  both  layers  of  the  pericardium,  the  friction  sound 
is  generally  heard  first  near  the  base. 

3.  In  cases  in  which  death  takes  place  in  the  early  stage  of  the 
disease,  it  is  found  that  while  that  part  of  the  membrane  which  is 
situate  over  the  body  and  apex  of  the  heart  is  merely  hypersemic — 
is  still  in  the  first  stage  of  inflammation— that  which  surrounds  the 
origin  of  the  great  vessels  at  the  base  has  reached  the  second  stage, 
and  is  covered  with  shreds  of  lymph.  "  In  ordinary  acute  i)ericar- 
ditis  the  earliest  stage  is  seen  as  a  minute  injection  of  its  vessels, 
causing  a  blush  of  redness,  which  close  observation  resolves  into  a 
beautiful  red  network.     This  injection  is  almpst  a  certain  jgroof  of 
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X)ericarditis,  but  when  you  see  it  you  should  look  at  the  base  of  the 
heart  about  the  great  vessels,  where  you  will  always  find  some  shreds 
of  inflammatory  lymph"  (Wilks  and  Moxon). 

Is  there  any  possible  explanation  of  these  facts — any  reason  why 
the  rheumatic  poison  should  act  primarily  and  chiefly  on  this  part  of 
the  pericardium?  There  is  no  structural  peculiarity  to  account  for 
it.  It  cannot  be  due  to  greater  functional  activity ;  for  movement  is 
freer  at  the  apex  than  at  the  base.  The  only  x>eculiarity  of  that  por- 
tion of  the  pericardium  which  seems  specially  liable  to  rheumatic  in- 
flammation, is  that  it  is  situate  over  and  in  near  contact  with  the 
fibrous  textures  of  the  heart — in  near  contact,  that  is,  with  that  particu- 
lar portion  of  the  cardiac  structures  which  is  specially  liable  to  suffer 
from  the  action  of  the  rheumatic  poison.  The  inference  is  inevitable 
that  inflammation  of  the  pericardium  may  sometimes  at  least  be  due 
not  to  the  direct  action  of  the  rheumatic  poison  on  that  membrane, 
but  to  the  extension  to  it  of  an  inflammatory  process  originating  in 
the  subjacent  fibrous  textures.  We  have  already  seen  that  inflamma- 
tion of  the  inner  lining  membrane  of  the  heart  is  limited  to  that  part 
of  it  which  is  in  direct  relation  with  the  fibrous  rings  and  valves,  and 
is  secondary  to  inflammatory  change  in  these  structures.  There  is 
not  a  little  evidence  to  show  that  in  many  cases  inflammation  of  its 
outer  investing  membrane  has  primarily  a  like  limitation  and  a  sim- 
ilar pathology. 

When  considering  the  pathogenesis  of  the  joint  troubles  of  acute 
rheumatism  we  saw  good  reason  to  think  that  inflammation  of  the 
synovial  membrane  was  secondary  to  inflammation  of  the  ligaments 
and  tendons.  There  is  equally  good  reason  to  believe  that  inflamma- 
tion may  in  like  manner  extend  to  the  pericardium  from  the  fibrous 
textures  of  the  heart;  and  that  to  such  extension  rather  than  to  the 
direct  action  of  the  rheumatic  poison  on  that  membrane  many  cases 
^  of  pericarditis  are  due. 

Myocarditis. 

When  considering  the  question  of  the  action  of  the  rheumatic 
poison  on  the  various  structures  involved  in  acute  rheumatism,  we 
saw  good  reason  to  believe  that  the  voluntary  muscles  were  directly 
affected  by  it,  and  that  the  excess  of  lactic  acid  characteristic  of  the 
disease  was  a  consequence  of  increased  muscle  metabolism.  If  the 
voluntary  muscles  are  thus  affected,  there  is  no  reason  why  the  car- 
diac muscles  should  escape,  for  they  are  similar  in  structure  and  func- 
tion. Indeed  in  their  case  there  is  distinct  and  direct  evidence  that 
they  do  thus  suffer  during  the  course  of  rheumatic  fever,  for  many 
cases  have  been  recorded  in  which  the  cardiac  walls  have  been  found 
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after  death  to  be  the  seat  of  inflammatory  softening  or  induration. 
With  this  evidence  of  myocarditis  there  have  usually  been  associated 
the  ordinary  post-mortem  signs  of  endocarditis,  of  pericarditis,  or  of 
both.  The  existence  of  this  association,  and  the  rarity  of  post-mortem 
evidence  of  myocarditis  except  in  combination  with  inflammation  of 
the  membranes,  have  not  unnaturally  led  to  the  belief  that  inflamma- 
tion of  the  muscular  substance  is  secondary  to  that  of  the  membranes, 
and  results  from  the  direct  extension  to  it  of  an  already  existing  in- 
flammation of  one  or  both  of  these. 

Myocarditis  occurring  independently  of  endo-pericarditis  is  de- 
scribed by  Walshe  as  ''an  affection,  to  say  the  least,  of  extreme 
rarity." 

Peacock  says  that  myocarditis  **  is  rather  interesting  in  a  patho- 
logical point  of  view  than  practically  important.  It  probably  always 
occurs  in  connection  with  one  or  both  the  other  forms  of  disease,"  t.e., 
endocarditis  or  pericarditis. 

"  Inflammation  of  the  heart  substance  is  frequently  set  up  in  the 
layers  contiguous  to  an  inflamed  endocardium  or  pericardium" 
(Roberts). 

''Inflammation  of  the  muscular  substance  of  the  heart  rarely 
occurs  except  in  connection  with  peri-  or  endo-carditis.  In  pericar- 
ditis a  greater  or  less  thickness  of  the  muscular  walls  in  contact  with 
the  inflamed  serous  membrane  is  often  distinctly  implicated;  and 
there  is  no  doubt  that  their  inner  asx>ect  may  be  similarly  involved 
during  the  course  of  an  attack  of  endocarditis"  (Bristowe). 

But  when  we  come  to  examine  the  grounds  on  which  this  opinion 
is  based,  we  find  that  they  are  scarcely  adequate  to  its  support,  and 
that  especially  the  view  that  myocarditis  is  secondary  to  and  depen- 
dent on  prior  inflammation  of  the  endocardium  is  one  which  can 
hardly  be  maintained.  The  lining  membrane  of  the  heart  is  a  non- 
vascular structure  in  which  inflammation  cannot,  and  as  a  matter  of 
fact  does  not,  spread.  The  morbid  change  which  takes  place  in  it 
during  the  course  of  acute  rheumatism  is  secondary  to  change  in  the 
subjacent  fibrous  tissue,  and  is  limited  entirely  to  that  part  of  the 
membrane  which  is  reflected  over  the  fibrous  valves.  It  never  extends 
to  the  much  more  extensive  portion  which  lines  and  is  in  contact  with 
the  muscular  substance,  and  from  which  alone  it  could  extend  to  that 
substance.  Limited  as  the  morbid  process  thus  is,  showing  no  ten- 
dency to  spread,  and  never  aflfecting  the  part  of  the  membrane  which 
is  in  contact  with  the  muscular  walls,  it  is  simply  impossible  that  in- 
flammation should  extend  from  the  endocardium  to  the  muscular  sub- 
stance of  the  heart.  Endocarditis  and  myocarditis  may  coexist,  but 
myocarditis  cannot  be  secondary  to  and  consequent  on  endocarditis. 
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It  is  diflferent  with  the  pericardium :  it  is  a  very  vascular  mem- 
brane in  which  inflammation  rapidly  spreads;  the  whole  membrane 
may  suS&r,  and  its  inflamed  part  be  in  direct  contact  with  the  mus- 
cular waUs.  It  is  quite  possible,  therefore,  that  inflammation  may 
extend  from  it  to  them;  it  is  equally  possible  that  the  process  may 
occasionally  be  reversed  and  that  inflammation  may  extend  from 
the  muscular  walls  to  the  pericardium.  But  more  probable  than 
either  is  it  that  when  pericarditis  and  myocarditis  coexist,  each 
occurs  independently  of  the  other — both  being  part  of  a  general 
carditis. 

The  part  of  the  heart  which  most  sulBTers  in  rheumatic  fever  is  the 
fibrous  structure  of  the  rings  and  valves.  We  have  seen  that  inflam- 
mation of  the  endocardial  lining  is  always  secondary  to  a  prior  in- 
flammation of  the  fibrous  structure  of  a  valve;  and  that  there  is  good 
reason  to  believe  that  in  many  cases  of  pericarditis  the  inflamma- 
tion spreads  to  that  membrane  from  the  fibrous  structures  at  the  base 
of  the  heart.  If  inflammation  spreads  from  these  structures  to  the 
endocardium  and  the  pericardium  there  is  no  reason  why  its  hould 
not  equally  extend  to  the  muscular  substance.  There  is  every  facility 
for  its  doing  so,  for  the  muscles  of  the  heart  are  attached  to  the 
fibrous  rings,  and  there  can  be  little  doubt  that  many  cases  of  par- 
tial myocarditis  in  which  the  inflammation  is  limited  to  the  base  of 
the  heart  are  so  x)roduced. 

Bheumatic  myocarditis,  like  rheumatic  endocarditis,  is  almost 
entirely  confined  to  the  left  ventricle,  and  for  the  same  reason.  It 
may  be  partial  or  general — involving  a  part,  or  implicating  the  whole 
structure  of  the  muscular  wall.  The  parietal  is  the  more  common. 
Its  situation  is  the  base  of  the  ventricle.  It  is  probably  due  in  most 
if  not  in  all  cases  to  an  extension  to  the  muscles  of  a  prior  inflamma- 
tion of  the  fibrous  structures.  As  there  is  usually  a  similar  extension 
of  that  process  to  the  endocardial  lining,  any  symptoms  to  which  the 
myocarditis  might  give  rise  are  apt  to  be  lost  in  the  more  obvious  in- 
dications of  the  endocarditis.  The  evidence  of  its  occurrence  is  found 
in  the  post-mortem  room  in  the  form  of  circumscribed  patches  of  in- 
duration of  the  muscular  walls  of  the  ventricle,  chiefly  at  the  base  and 
generally  in  company  with  thickening  and  induration  of  the  fibrous 
rings  and  valves. 

General  rheumatic  inflammation  of  the  walls  of  the  left  ventricle, 
like  other  local  inflammations,  occurs  in  varying  degrees  of  severity. 
When  very  acute,  it  may  give  rise  to  such  destructive  change  in  the 
ventricular  walls  that  recovery  is  impossible.  In  a  less  severe  form 
it  causes  simply  softening  of  the  ventricular  walls — a  condition  which 
may  be  perfectly  recovered  from,  or  may  result  in  more  or  less  indu- 
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ration  of  the  muscular  substance;  but  which  may  also  be  a  cause  of 
sudden  death. 

Myocarditis  is  a  formidable  disease,  apt  to' be  fatal,  and  apt  to  be 
overlooked.  It  is  apt  to  be  fatal,  because  of  the  importance  of  the 
tissue  inflamed ;  it  is  apt  to  be  overlooked,  because  of  the  obscure 
and  even  misleading  character  of  some  of  its  most  common  and  promi- 
nent symptoms. 

Corvisart  divided  cases  of  myocarditis  into  two  classes,  the  dis- 
tinct and  the  latent — ^those  in  which  the  symptoms  clearly  indicate  the 
nature  of  the  disease  and  those  in  which  symptoms  directly  referable 
to  the  heart  scarcely  exist. 

Acute  pain  in  the  epigastrium,  or  prsecordial  anguish,  a  sense  of 
oppression  and  anxiety,  embarrassed  respiration,  the  evidence  of 
defective  aeration  of  the  blood,  without  any  pulmonary  lesion  to  ac- 
count for  it — such  are  the  symptoms  which  may  present  themselves 
in  distinct  cases  of  acute  myocarditis.  Seldom,  if  ever,  do  they  all 
exist  at  the  same  time.  Now  one,  now  another  predominates.  The 
most  common  are  praecordial  uneasiness,  and  evidence  of  defective 
aeration  of  the  blood.  With  these  there  are  associated  symptoms  of 
disturbance  of  the  sensorium. 

Myocarditis  is  often  accompanied  by  inflammation  of  the  endo- 
cardium or  pericardium,  or  both.  It  is  then  part  of  a  general  car- 
ditis. The  physical  signs  of  the  membranous  inflammation  are  so 
obvious,  that  all  the  symptoms  are  apt  to  be  ascribed  to  it.  It  is 
probable  that  the  less  obvious  myocarditis  plays  a  not  unimpor- 
tant part  in  the  production  of  many  of  them:  but  how  much  of 
the  patient's  disturbance  is  due  to  the  membranous  and  how 
much  to  the  muscular  inflammation  it  is  impossible  to  say.  It 
is  a  matter  of  course  that  when  both  the  walls  of  the  ventricle 
and  the  membranes  are  inflamed-,  there  is  likely  to  be  greater  distur- 
bance and  in*egularity  of  the  heart's  action  and  a  greater  tendency 
to  death,  than  when  the  membranes  only  are  involved.  But  it  is 
impossible  to  diagnose  the  extent  of  the  myocarditis  as  we  do  that 
of  the  endo-pericarditis.  All  that  we  can  say  is  that,  if  in  the  course 
of  a  case  of  rheumatic  inflammation  of  the  membranes,  we  find 
either  a  marked  degree  of  cerebral  disturbance  without  hyper- 
pyrexia, or  evidence  of  defective  blood  purification  without  any 
pulmonary  lesion,  or  any  serious  amount  of  pericardial  effusion, 
we  may  feel  sure  that  the  muscular  substance  of  the  heart  is  seriously 
involved  in  the  mischief. 

The  physical  signs  of  the  membranous  inflammation  so  predom- 
inate over  any  change  in  the  cardiac  sounds  to  which  the  myocarditis 
could  give  rise,  that  we  can  better  diagnose  the  existence  and  gauge 
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the  extent  of  this  latter  by  a  careful  observation  of  the  general  symp- 
toms, than  by  a  physical  examination  of  the  heart. 

There  are  cases  of  acute  myocarditis,  as  of  acute  pericarditis, 
which  run  their  whole  course  to  a  fatal  termination  without  any 
symptom  directly  referable  to  the  heart;  the  only  symptoms  being 
those  of  cerebral  disturbance.  An  admirable  illustration  of  this  is 
found  in  a  case  recorded  by  McStanley  in  the  seventh  volume  of  the 
Medico-Chirurgical  Transactions,  1816.  So  far  as  I  know,  it  is  the 
earliest  recorded  case  of  the  kind. 

Case  XII. — "A  boy,  aged  12  years,  although  of  a  delicate  frame, 
had  enjoyed  generally  a  good  state  of  health.  On  Saturday,  the 
20th  of  April,  he  was  apparently  quite  well,  having  been  on  that  day 
on  a  visit  to  one  of  his  relations  by  whom  this  remark  was  made. 
On  the  next  morning  he  was  brought  to  the  Infirmary,  discovering  at 
that  time  the  usual  symptoms  of  fever,  namely,  great  bodily  heat,  a 
quick  pulse,  the  tongue  white  and  much  furred.  On  the  next  day 
(Monday),  his  fever  was  much  increased,  but  the  only  pain  of  which 
he  complained  was  in  the  left  thigh  and  knee,  which  ceased  before 
night;  in  the  afternoon  he  became  delirious  with  much  watchfulness. 
On  Tuesday  the  delirium  was  very  considerable,  but  without  any 
comatose  tendency :  the  pupil  of  the  eye  much  dilated,  but  not  in- 
sensible to  light.  He  complained  but  little  of  pain,  but  when  closely 
pressed  upon  the  subject  he  pointed  to  his  forehead.  Early  in  the 
afternoon  of  that  day  he  had  a  convulsive  fit  which  soon  went  oflf. 
In  the  evening  all  his  symptoms  became  aggravated,  and  he  passed 
the  night  almost  without  sleep.  On  the  following  morning  he  ap- 
peared much  sunk ;  his  breathing  for  the  first  time  became  difficult. 
He  was  then  sufficiently  sensible  to  answer  any  question  put  to  him, 
but  soon  afterward  he  became  insensible,  and  gradually  declined  till 
about  two  in  the  afternoon,  when  he  expired." 

Those  who  saw  this  boy  thought  that  his  symptoms  were  of  cere- 
bral origin,  and  "that  there  was  effusion  within  the  head." 

The  idea  of  there  being  anything  the  matter  with  the  heart  did 
not  suggest  itself  to  his  attendants :  and  "  at  no  period  of  his  illness 
did  he  complain  of  pain  in  any  part  of  the  thorax,  nor  was  there  any 
irregularity,  either  in  the  action  of  the  heart  or  pulsation  of  the 
arteries." 

It  having  been  considered  from  the  general  character  of  the  symp- 
toms that  the  cause  of  death  was  to  be  sought  in  the  head,  this  was 
the  part  first  inspected :  "  but  after  an  attentive  examination  of  the 
brain,  nothing  farther  could  be  remarked  than  that  the  vessels  were 
generally  turgid;  not  more  so,  however,  than  is  frequently  seen  when 
death  has  taken  place  under  circumstances  that  lead  to  no  suspicion 
of  affection  of  the  head."  The  abdomen  was  healthy.  So  were  the 
lungs. 
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''On  opening  the  pericardium  it  was  found  to  contain  between 
four  and  five  ounces  of  turbid  serous  fluid,  and  flakes  of  coi^gulable 
lymph  floating  in.it.  The  internal  surface  of  the  membrane,  both 
where  it  constituted  the  exterior  bag,  and  the  reflected  layer  upon  the 
heart,  was  covered  in  various  situations  with  a  thin  layer  of  lymph 
exhibiting  a  reticulated  appearance.  The  size  of  the  heart  was  naki- 
ral  in  relation  to  the  age  of  the  patient.  Upon  cutting  through  its 
parietes  the  fibres  were  exceedingly  dark  colored,  almost  of  a  black 
apx>earance.  This  evidently  depended  on  the  nutrient  vessels  being 
loaded  with  venous  blood.  The  fibres  were  also  very  soft  and  loose 
in  their  texture,  being  easily  separable,  and  with  facility  compressed 
between  the  fingers.  Upon  looking  closely  to  the  cut  suriace  ex- 
posed in  the  section  of  eitiier  ventricle,  numerous  small  collections  of 
dark-colored  pus  were  visible  in  distinct  situations  among  the  muscu- 
lar fasciculi.  Some  of  these  depositions  were  situated  deeply,  near 
to  the  cavity  of  the  ventricle,  while  others  were  more  superficial,  and 
had  elevated  the  reflected  pericardium  from  the  heaii;.  The  muscular 
fibres  of  the  auricles  were  also  softened  in  their  texture,  and  loaded 
with  blood,  but  without  any  collections  of  pus  between  them.  AU 
the  cavities  of  the  heart  were  loaded  with  coagulated  blood.  The 
internal  lining,  valves,  and  every  other  part  of  the  organ  exhibited 
nothing  worthy  of  remark,  except  the  state  of  general  turgescence  in 
the  capillary  vessels,  which  had  also  extended  to  the  lower  part  of  the 
trachea,  bronchi,  etc." 

This  case  serves  well  to  show  that  we  may  have  inflammation  of 
the  muscles  of  the  heart,  sufficiently  severe  to  cause  death  in  a  few 
days,  without  a  single  symptom  to  call  special  attention  to  that  organ. 

It  also  indicates,  though  in  an  unusually  marked  manner,  the 
character  of  the  general  symptoms  on  which  we  have  to  rely  for  a 
diagnosis.  There  are  absolutely  no  physical  signs  by  which  the  exis- 
tence of  myocarditis  can  be  determined.  There  may  be  indications 
of  cardiac  weakness,  the  impulse  may  be  diff'use  or  the  apex-beat  im- 
X>erceptible,  and  the  flrst  sound  muffled  or  indistinct — but  this  is  not 
enough  for  a  diagnosis.  It  is  to  the  general  symptoms  that  we  have 
to  trust;  and  these  are  essentially  the  indications  of  nervous  distur- 
bance— mainly  delirium. 

Delirium  in  acute  rheumatism  is  always  a  symptom  of  serious 
import.  It  is  so  because  of  the  serious  nature  of  the  complications 
of  which  it  is  symptomatic.  It  occurs  (1)  in  hyperpyrexia;  (2)  in 
myocarditis;  (3)  in  pericarditis,  and  (4)  in  pneumonia,  arising  in 
the  course  of  acute  rheumatism. 

In  hyperpyrexia  there  is  the  thermometer  to  guide  and  give  pre- 
cision to  our  diagnosis.  In  pericarditis  and  in  pneumonia  equal  pre- 
cision is  obtained  from  a  physical  examination  of  the  heart  and  lung. 
But  in  myocarditis  we  have  no  such  aid,  and  we  have  to  trust  to  the 
general  symptoms  only. 
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It  may  be  stated  generally  that  delirium  arising  in  a  case  of  acute 
rheumatism  complicated  neither  with  pericarditis  nor  pneumonia, 
and  in  which  the  temperature  is  not  over  lOS**,  is  symptomatic  of 
myocarditis.  The  delirium  may  be  acute,  generally  it  is  low  and 
muttering.  With  it  there  are  sometimes  noted  muscular  tremors 
which  may  give  to  the  patient  somewhat  the  appearance  of  one  sulBTer- 
ing  from  delirium  tremens. 

Case  XIII. — A  man,  aged  25,  of  irregular  rather  than  of  dissi- 
pated habits,  had  an  ordinary  attack  of  acute  rheumatism  with  the 
characteristic  joint  aflfection  and  acid  sweats  of  the  disease.  The 
temperature  ranged  from  102°  to  103"  F.  He  was  treated  with  sali- 
cylate of  soda.  His  joint  pains  decreased,  but  his  general  condition 
did  not  improve.  On  the  eighth  day  of  his  illness  he  was  very  pros-: 
trate,  there  was  some  tenderness  on  pressure  over  both  wrists,  the  left 
knee,  and  right  shoulder,  but  the  joint  indications  were  not  marked; 
there  was  very  little  swelling  and  pain  was  not  complained  of  except 
on  pressure  or  movement;  temperature  was  103.8°,  tongue  furred, 
pulse  120,  feeble;  the  heart's  sounds  were  muffled  and  indistinct,  but 
no  bruit  could  be  detected;  the  area  of  cardiac  dulness  was  normal; 
the  impulse  was  scarcely  perceptible;  the  patient  was  prostrate  and 
sunk  in  bed ;  there  was  wandering  at  night  and  occasionally  during 
the  day.  Patient  was  freely  stimulated,  but  gradually  sank  and  died. 
On  post-mortem  examination  all  the  organs  were  healthy  except  the 
heart.  The  pericardium  contained  about  an  ounce  of  dark-colored 
serous  fluid;  around  the  roots  of  the  great  vessels  at  the  base  there 
was  a  sUght  deposit  of  recently  eflfused  lymph,  but  the  general  sur- 
face of  the  pericardium  was  smooth  and  glistening.  The  muscular 
substance  of  the  heart  was  dark  in  color  and  had  the  appearance  of 
being  gorged  with  blood;  it  was  soft  in  consistence,  and  could  be 
broken  down  by  firm  pressure  between  the  finger  and  thumb;  under 
the  microscope  the  individual  fibres  were  seen  to  have  lost  much  of 
their  normal  striated  appearance  and  to  be  granular  in  aspect.  There 
was  slight  roughening  of  the  auricular  Surface  of  the  mitral  valve; 
but  no  other  appearance  of  endocardial  mischief. 

The  general  aspect  of  the  patient  in  this  case  was  not  unlike  that 
noted  in  some  cases  of  hyperpyrexia,  and  had  there  been  a  high 
enough  temperature  one  would  not  have  hesitated  to  call  it  so.  Post- 
mortem examination  verified  the  accuracy  of  the  diagnosis  formed 
during  life,  that  the  alarming  symptoms  were  due  to  inflammation  of 
the  muscular  substance  of  the  heart. 

Case  XIV. — A  man,  aged  40,  had  an  ordinary  attack  of  acute 
rheumatism  with  inflamed  and  swollen  joints,  sweats,  and  a  tem- 
perature varying  from  101  to  102.4°.  He  was  treated  by  alkalies  and 
salicylate  of  soda.  Though  his  pains  were  less  and  the  temperature 
feU  a  little  he  did  not  make  satisfactory  progress.  On  the  seventh 
day  of  his  illness  the  temperature  was  101°,  the  pulse  was  108,  feeble 
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and  compressible;  the  skin  was  moist,  the  perspiration  acid;  the 
tongue  moist  and  forred ;  there  was  pain  and  swelling  in  both  ankles, 
right  knee,  and  both  wrists.  The  patient  was  depressed  and  sunk  in 
bed;  the  hands  were  tremulous;  he  wandered  at  night  and  occasion- 
ally during  the  day ;  the  bowels  were  moved  by  medicine.  The  area 
of  cardiac  dulness  was  normal — ^there  was  no  bruit,  but  the  sounds 
were  indistinct  and  muffled,  and  the  apex-beat  could  not  be  felt.  The 
diagnosis  was  myocarditis — inflammation  of  the  muscular  substance 
of  the  heart.  He  was  ordered  to  have  every  two  hours  four  ounces  of 
milk  or  strong  beef-tea  with  half  an  ounce  of  brandy ;  all  movement 
was  forbidden;  as  medicine  fifteen  grains  of  salicin  were  given  every 
two  hours  a  quarter  of  an  hour  before  food.  He  gradually  improved, 
the  muttering  delirium  ceased,  the  tongue  cleaned,  he  was  less  sunk 
in  bed  and  got  some  hours  of  quiet  sleep,  and  the  joint  pains  disap- 
peared. On  the  nineteenth  day  there  was  heard  for  the  first  time  a 
distinct  i)ericardial  to-and-fro  rub  audible  only  at  the  base  of  the 
heart.  This  persisted  for  two  days  and  then  disappeared.  Cardiac 
dulness  remained  normal  and  there  was  no  evidence  of  fluid  e£fusion 
into  the  sac  of  the  pericardium.  The  patient  picked  up  slowly,  but 
ultimately  got  well.  A  year  after  his  ilhiess  I  examined  the  heart  and 
found  nothing  amiss  in  it. 

By  various  observers  attention  has  been  directed  to  the  occasional 
occurrence  of  sudden  death  in  acute  rheumatism.  It  is  probable  that 
the  explanation  of  this  result  is  to  be  found  in  inflammatory  softening 
of  the  ventricular  walls.     It  certainly  was  so  in  the  following  case : 

Case  XV. — A  girl,  aged  20,  who  had  previously  enjoyed  good 
health,  suflFered  from  an  attack  of  acute  rheumatism  in  March,  1872. 
The  attack  was  an  ordinary  one  of  medium  severity,  presenting  no 
unusual  feature,  but  complicated  by  a  slight  attack  of  endocarditis 
which  gave  rise  to  no  subjective  symptom,  and  the  only  sign  of  whose 
existence  was  a  soft  and  short  systolic  blow  at  the  apex.  She  was 
treated  with  acetate  of  potassium,  ten  grains  every  three  hours  (the 
case  occurred  before  the  days  of  the  salicyl  treatment).  The  endo- 
cardial blow  persisted,  but  the  rheumatic  symptoms  had  diminished 
in  severity  by  the  end  of  the  second  week.  On  the  seventeenth  day 
of  her  illness  she  got  up  of  her  own  accord.  Her  sister,  who  was  in 
the  room,  stated  that  her  feet  had  scarcely  touched  the  floor,  when  she 
fell  back  on  her  bed,  and  lay  there  motionless.  She  never  moved  or 
gave  any  sign  of  life.  I  saw  her  twenty  minutes  later,  quite  dead. 
A  few  minutes  before  making  the  e£fort  she  expressed  herself  as  feel- 
ing very  well,  and  free  from  pain. 

On  post-mortem  examination  the  mitral  valve  was  found  to  be 
somewhat  thickened,  and  on  its  auricular  surface  was  a  line  of  lymphy 
deposit.  The  heart's  substance,  especially  that  of  the  left  ventricu- 
lar walls,  was  rather  dark  in  color,  and  softer  than  natural.  On  firm 
pressure  it  broke  down  under  the  finger.  On  microscopic  examina- 
tion the  normal  strias  were  wanting  in  distinctness,  and  the  fibres 
had  a  granular  aspect.  There  was  a  little  effusion  into  the  x^^ricar- 
dium.     There  was  no  ulceration  of  the  endocardial  surface,  no  ap- 
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X)earance  of  embolism ;  nothii^  to  explain  the  fatal  result,  except  the 
altered  condition  of  the  ventricular  walls.  The  cranial  and  abdom- 
inal contents  were  normal. 

Case  XYI. — A  man,  aged«33,  who  had  had  several  attacks  of  acute 
or  subacute  rheumatism,  had  what  he  regarded  as  one  of  his  ordinary 
attacks,  which  he  tried  to  manage  for  himself  with  his  usual  mixture 
of  salicylate  of  soda,  without  going  to  bed.  Getting  worse,  I  was 
asked  to  see  him.  I  could  not  go,  and  asked  a  corifrhre  to  do  so. 
He  reported  to  me  that  the  man  had  subacute  rheumatism  with  a  tem- 
perature of  101°,  bu(  that  he  had  symptoms  of  delirium  tremens  as 
well,  though  he  did  not  think  he  had  been  taking  much  stimulant. 
I  knew  that  he  was  a  man  of  steady  habits,  and  thought  it  likely  that 
the  tremors  and  delirium  were  symptomatic  of  myocarditis,  and 
arranged  to  see  him  the  following  day ;  but  in  the  mean  time  while 
undressing  to  get  into  bed  he  suddenly  died.  No  post-mortem  could 
be  got.  I  had  seen  the  man  some  months  before  and  examined  the 
heart,  which  was  then  quite  healthy.  There  was,  therefore,  no  old- 
standing  heart  trouble  to  account  for  the  death.  But  there  were  dur- 
ing life  the  nervous  symptoms  which  accompany  myocarditis,  and 
there  can  be  little  doubt  that  this  was  tiie  cause  of  death.  Indeed 
symptoms  resembling  those  of  delirium  tremens,  coming  on  in  the 
course  of  acute  or  subacute  rheumatism  in  a  man  of  steady  habits  and 
in  whom  there  is  no  great  rise  of  temperature,  are  almost  certainly 
due  to  myocarditis. 

The  post-mortem  appearances  presented  in  cases  of  myocarditis, 
like  the  symptoms  during  life,  are  not  very  obvious,  though  quite 
distinct  when  carefully  looked  for.  They  consist  chiefly  in  loss  of 
consistence  in  the  ventricular  walls,  for  the  disease  is  generally  lim- 
ited to  the  left  ventricle.  The  muscular  substance  is  darker  in  color 
than  natural,  it  has  lost  its  naturally  firm  consistence,  and  may  be  so 
soft  as  to  break  down  on  being  pressed  between  the  finger  and  thumb. 

On  microscopic  examination  the  individual  fibres  ar^  seen  to  have 
lost  more  or  less  completely  their  normal  striated  appearance  and  to 
be  granular  in  aspect.  The  inflammation  may  even  go  on  to  suppu- 
ration, as  in  McStanley's  case  already  quoted.     But  that  is  rare. 

The  treatment  of  myocarditis  essentially  consists  in  keeping  the 
heart  agoing  till  the  inflammation  is  over  and  the  weakened  muscular 
fibres  regain  their  normal  condition.  Absolute  quiet  and  rest  must  be 
insisted  on;  good  nourishment  and  a  liberal  allowance  of  stimulants 
are  important.  Opium  may  be  of  service  by  relieving  pain,  allaying 
restiessness,  and  storing  nerve  power.  At  the  same  time  the  rheu- 
matism to  which  the  myocarditis  is  attributable  is  not  to  be  lost  sight 
of.  The  undoubted  tendency  of  the  salicylates  to  disturb  the  nerve 
centres  and  enfeeble  the  cardiac  action  in  a  certain  number  of  cases 
is  a  reason  why  they  should  not  be  given;  but  salicin,  which  has  no 
such  untoward  effect,  should  be  given  in  a  sufficient  dose  to  counter- 
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act  the  rheumatic  process — fifteen  to  twenty  grains  every  two  or  three 
hours. 

When  the  acute  symptoms  are  subdued  and  the  immediate  danger 
of  heart  failure  is  over,  a  distinctly  tonic  treatment  is  called  for. 

The  Action  op  the  Salicyl   Compounds  m  the  TTkabt 
Complications  of  Kheumatism. 

In  its  general  pathology,  rheumatism  of  the  heart  is  identical  with 
rheumatism  of  the  joints.  The  poison  is  the  same;  the  textures 
which  chiefly  sulBTer  are  the  same;  and  there  is  no  difference  in  the 
mode  in  which  the  poison  acts.  The  morbid  process  is,  therefore, 
fundamentally  the  same  in  both. 

Such  being  the  case,  it  is  natural  to  suppose  that  both  should 
yield  to  the  same  treatment,  and  that  the  beneficial  results  which  fol- 
low the  administration  of  the  salicyl  compounds  in  rheumatic  inflam- 
mation of  the  joints  should  equally  follow  their  administration  in 
rheumatic  inflammation  of  the  heart.  And  such  no  doubt  would  be 
the  case,  if  the  heart  were  in  all  respects  similarly  situated  to  a  joint. 
But  it  is  far  from  being  so;  for  though  in  their  general  pathology  the 
two  are  identical,  there  exist  between  them  several  important  differ- 
ences, the  recognition  of  which  is  essential  to  the  formation  of  a  just 
estimate  of  the  resi)ective  value  of  the  salicyl  compounds  in  the  treat- 
ment of  each. 

In  both  heart  and  joints  it  is  the  fibrous  textures  which  suffer  first 
and  chiefly.  In  both  heart  and  joints  these  textures  have  the  same 
duties  to  perform — they  regulate  movement  and  resist  strain.  The 
chief  difference  to  be  noted  between  them  is  in  their  relative  func- 
tional activity.  A  joint  acts  only  occasionally,  never  for  more  than  a 
few  hours  in  succession,  and  gets  complete  rest  for  many  hours  every 
day.  The  heart  gets  no  rest,  but  beats  on  by  day  and  by  night  with- 
out cessation  or  repose.  This  physiological  difference  exercises  a 
vast  and  imx>ortant  influence  in  disease,  and  especially  in  such  acute 
inflammation  as  that  which  now  engages  our  attention. 

To  an  inflamed  organ  rest  is  of  the  utmost  importance.  If  a  joint 
is  inflamed  it  becomes  painful ;  motion  increases  the  pain;  instinc- 
tively we  give  it  rest,  and  its  function  is  in  abeyance  till  the  inflam- 
mation is  at  an  end.  If  a  man  suffering  from  rheumatic  inflamma- 
tion of  the  knees  and  ankles  were  to  persist  in  going  about  as  usual 
(8upx)osing  such  a  thing  to  be  possible),  he  would  thereby  prevent 
recovery.  The  salicyl  compounds  might  be  given  so  as  to  destroy 
the  rheumatic  poison,  but  the  continued  exercise  of  the  inflamed  tex- 
tures would  keep  up  the  inflammation,  independently  of  the  cause 
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which  originally  set  it  agoing,  and  they  would  probably  not  recover 
till  they  got  rest. 

When  the  heart  is  inflamed  it  gets  no  rest;  no  matter  what  the 
consequences  to  itself,  its  work  has  to  be  done;  and  done  it  is  so 
long  as  life  lasts.  The  fever  of  the  accompanying  joint  a£fection,  as 
well  as  the  inflammation  of  its  own  textures,  causes  increased  excita- 
bility and  increased  frequency  of  action,  so  that  instead  of  .rest  there 
is  greater  activity — instead  of  its  function  being  in  abeyance  it  is 
exalted.  This  it  is  which  makes  the  chief  diflference  between  the 
results  of  rheumatic  inflammation  of  the  heart  and  similar  inflamma- 
tion of  a  joint;  and  this  it  is  which  makes  the  heart  trouble  so  much 
less  amenable  to  treatment. 

In  considering  the  question  of  their  resp^ective  amenability  to 
treatment  it  is  essential  that  this  should  be  borne  in  mind,  and  that 
the  results  of  the  inflammatory  process  should  be  distinguished  from 
those  directly  due  to  the  action  of  the  rheumatic  poison.  The  de- 
struction of  the  rheumatic  poison  must  put  a  stop  to  its  direct  action 
on  the  heart  as  well  as  the  joints.  But  to  do  this  is  quite  a  different 
thing  from  removing  the  morbid  products  resulting  from  that  action. 
It  is  a  step,  and  a  very  important  one,  toward  that  end;  but  some- 
thing more  is  requisite  to  its  complete  attainment.  For  this  the  in- 
flamed textures  should  have  rest.  In  the  joints  this  is  easily  got;  in 
the  heart  it  is  unattainable.  The  inflamed  valves  continue  to  be 
strained,  their  roughened  surfaces  continue  to  rub,  the  friction  keeps 
up  the  irritation,  and  restoration  to  the  normal  is  thus  rendered  very 
difficult. 

If  the  heart  suffer,  it  does  so  for  the  same  reason  that  a  given 
joint  suffers^because  its  textures  are  a  nidus  for  the  propagation  and 
action  of  the  rheumatic  poison.  If  the  heart  contain  this  second 
factor  it  does  so  naturally  and  before  the  rheumatic  poison  gains  en- 
trance to  the  system.  It  is,  therefore,  in  danger  from  the  very  fii"st; 
and  theoretically  there  is  no  reason  why  it  should  not  give  evidence 
of  disturbance  at  as  early  a  period  as  the  joints.  Practically,  there 
is  very  good  reason  why  it  should  not  do  so. 

The  symptoms  of  rheumatic  inflammation  of  the  fibrous  textures 
of  a  joint  are  prominent  from  the  commencement  of  the  attack ;  those 
of  rheumatic  inflammation  of  the  fibrous  textures  of  the  heart  are 
more  tardily  developed,  and  are  not  apparent  till  these  textures  have 
suffered  for  some  time. 

In  both  joint  and  heart  the  fibrous  tissue  is  the  part  which  suffers 
first.  In  the  joint  the  inflammation  extends  from  the  fibrous  textures 
to  the  synovial  membrane ;  in  the  heart  from  the  fibrous  rings  and 
valves  to  the  endocardial  lining.     Before  the  synovial  membrane  be- 
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comes  affected,  there  is  already  pain,  tenderness,  and  all  the  evidence 
of  inflammation  of  the  fibrous  textures.  But  until  the  mischief  has 
extended  to  the  endocardium,  there  is  no  evidence  of  its  existence  and 
no  i)ossibility  of  diagnosing  inflammation  of  the  fibrous  textures  of 
the  heart;  for  such  inflammation  gives  rise  to  no  symptoms  or  signs 
until  the  membrane  is  roughened. 

The  signs  of  endocarditis  (to  which  for  the  present  we  shall  con- 
fine our  attention)  are  those  of  roughening  of  the  endocardial  sur- 
face of  a  valve;  but  such  roughening  is  not  produced  by  the  direct 
action  of  the  rheumatic  poison  on  the  lining  membrane;  it  results 
from  friction  of  the  valvular  surfaces  consequent  on  inflammatory 
thickening  of  the  subjacent  fibrous  textures. 

It  follows  from  this  that  there  is  a  stage  of  the  endocarditis  which 
precedes  the  roughening  of  the  endocardial  surface,  and  precedes, 
therefore,  the  earliest  evidence  of  the  heart  affection.  In  other 
words,  rheumatic  endocarditis  cannot  be  diagnosed  till  the  ailment 
has  existed  for  one  or  more  days.  An  endocarditis  whose  physical 
signs  first  become  apparent  on  a  Wednesday  has  almost  certainly 
begun  on  Monday  or  Tuesday,  if  not  sooner.  If  the  rheumatic  poison 
affect  a  joint  and  the  heart  simultaneously,  pain,  the  earliest  evidence 
of  joint  inflammation,  will  precede,  possibly  by  some  days,  the  en- 
docardial blow  which  is  the  earliest  indication  of  the  heart  being 
affected.  The  rapidity  of  development  of  the  endocardial  murmur 
will  vary  vrith  the  acuteness  of  the  attack;  but  in  any  case  its  com- 
paratively late  development  will  make  the  cardiac  inflammation  ap- 
pear secondary  to  that  of  the  joints,  though  .the  two  may  in  reality 
have  originated  simultaneously. 

The  point  is  that  while  rheumatic  arthritis  is  diagnosed  as  soon 
as  it  occurs,  rheumatic  endocarditis  cannot  be  diagnosed  in  its  earlier 
stages,  for  it  gives  rise  to  no  symptoms  and  no  physical  signs  before 
the  valvular  surface  is  roughened. 

Keeping  before  us  these  special  peculiarities  of  rheumatic  endo- 
carditis, we  are  in  a  position  to  take  up  the  important  question  of  the 
action  of  the  salicyl  compounds  in  such  inflammation. 

The  question  has  naturally  two  aspects — a  prophylactic  and  a 
curative : 

1.  Do  the  salicyl  compounds  tend  to  prevent  heart  complications 
in  acute  rheumatism? 

2.  Do  they  have  a  curative  action  on  these  after  they  have  oc- 
curred? 

We  shall  first  deal  with  the  prophylactic  aspect  of  the  question. 
That  a  remedy  which  rapidly  cures  acute  rheumatic  inflammation 
of  the  joints  should  t^nd  to  ward  off,  if  not  prevent,  the  heart  com- 
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plications  which  so  frequently  accompany  such  inflammation,  s  a 
reasonable  supposition.  And  sangiiine  hopes  were  at  one  time  en- 
tertained that  such  an  action  the  salicyl  compounds  would  have. 
These  hopes  have  not  been  realized.  Numerous  cases  have  been  re- 
corded in  which  heart  complications  have  appeared  in  the  course  of 
acute  rheumatism,  after  the  salicyl  treatment  had  been  commenced. 

How  is  this  to  be  reconciled  with  the  views  advanced,  first,  as  to 
the  pathology  of  rheumatic  inflammation  of  the  heart;  and,  second, 
as  to  the  mode  of  action  of  the  salicyl  compounds?  If  it  be  the  case 
that  rheumatic  inflammation  of  the  heart  is  produced  in  the  same  way 
as  rheumatic  inflammation  of  a  joint,  and  if  it  be  the  case  that  the 
salicyl  compounds  rapidly  cure  the  joint  inflammation  by  destroying 
the  rheumatic  poison,  should  not  these  compounds,  in  virtue  of  that 
action,  ward  off  and  arrest  the  course  of  heart  inflammation?  The- 
oretically, yes ;  practically,  no.     And  "  no"  for  the  following  reasons : 

The  earliest  evidence  of  the  existence  of  endocarditis  is  the  devel- 
opment of  an  endocardial  murmur.  But  the  roughening  of  the  val- 
vular surface  which  gives  rise  to  this  murmur  marks  a  comparatively 
late  stage  of  the  endocarditis ;  before  it  can  occur  there  must  be : 

1.  The  reproduction  of  the  rheumatic  poison  in  the  fibrous  struc- 
ture of  the  valve ; 

2.  Proliferation  of  its  cellular  elements ; 

3.  Swelling  and  thickening  of  this  fibrous  structure,  and  conse- 
quent bulging  of  the  endocardium  over  the  seat  of  the  swelling; 

4.  Bubbing  of  one  swollen  segment  against  another; 

6.  Boughening  of  the  endocardial  surface  as  a  result  of  this  fric- 
tion. 

It  is  not  till  all  this  has  taken  place  that  a  murmur  is  developed 
or  a  diagnosis  made;  so  that  the  rheumatic  poison  has  been  exercis- 
ing its  action  on  the  heart  for  one  or  two  days  before  there  are  any 
signs  of  its  doing  so.  If  the  salicyl  compounds  be  given  to  a  man 
just  after  the  fibrous  textures  of  the  heart  have  begun  to  suffer,  they 
are  not  given  in  time  to  stop  the  action  of  the  rheumatic  poison  on 
them,  or  to  prevent  proliferation  of  the  cellular  elements;  they  are 
not  given  in  time,  therefore,  to  prevent  swelling  of  the  valves  and 
rubbing  of  their  segments,  and,  consequently,  not  in  time  to  prevent 
those  changes  on  the  endocardial  surface  to  which  that  rubbing  gives 
rise. 

The  development  of  an  endocardial  murmur  after  the  commence- 
ment of  salicyl  treatment  seems  to  indicate  that  this  treatment  pos- 
sesses no  power  to  prevent  cardiac  complications.  More  careful  in- 
quiry shows  this  conclusion  to  be  hasty,  and  probably  erroneous;  for 
not  only  is  some  time  required  for  the  development  of  an  endocardial 


flAT.TCYL  COMPOUNDS  IN  HEART  C0MPUCATI0N8.  303 

blow,  but,  as  we  know  from  what  is  observed  in  rheumatic  inflamma- 
tion of  the  joints,  it  takes  another  day  to  get  the  full  action  of  the 
salicjl  compounds.  A  man  may  begin  to  take  these  compounds  on 
Monday,  and  on  that  day  the  heart's  sounds  may  be  quite  normal. 
On  Tuesday  his  joint  inflammation  may  be  much  better;  but  there 
may  be  an  endocardial  blow.  From  the  coincident  decline  of  the 
arthritic  and  development  of  the  cardiac  symptoms  the  inference 
might  naturally  be  drawn,  and  has  in  several  cases  been  drawn,  that 
the  salicyl  compounds  have  no  power  to  prevent  cardiac  complica- 
tions in  rheumatism.  But  a  careful  examination  of  all  the  circum- 
stances of  the  case  would  lead  to  a  more  cautious,  if  not  different, 
conclusion.  Any  prophylactic  property  possessed  by  the  salicyl 
compounds  in  rheumatic  inflammation  of  the  heart  must  be  due  to 
their  destructive  action  on  the  rheumatic  poison.  But  this  saving 
action  cannot  be  got  unless  they  are  given  before  the  poison  has  be- 
gun to  act  on  the  heart ;  for  with  the  commencement  of  morbid  change 
in  that  organ  terminates  the  period  of  possible  prophylaxis. 

But  even  if  the  start  were  fair  and  equal — even  if  the  salicyl  treat- 
ment commenced  at  the  same  moment  that  the  rheumatic  poison  be- 
gan to  act  on  the  fibrous  textures  of  the  heart — ^the  morbid  process 
would  still  have  the  advantage,  for  probably  twenty-four  hours  would 
elapse  before  there  could  be  introduced  into  the  system  the  quantity 
of  the  salicyl  compounds  requisite  to  the  destruction  of  the  poison. 

During  these  twenty-four  hours  the  rheumatic  poison  would  have 
time  and  opportunity,  if  the  case  were  very  acute,  to  cause  such 
change  in  the  fibrous  textures  as  would  lead  to  thickening  of  the 
valves,  to  consequent  friction  of  their  segments,  and  to  the  develop- 
ment of  the  signs  of  endocai^ditis ;  while  the  continued  activity  of  the 
inflamed  tissues  would  prevent  the  decline  of  the  inflammation  which 
might  otherwise  be  expected  to  follow  the  destruction  of  the  rheu- 
matic^poison. 

It  is  impossible  to  state  with  exactitude  either,  on  the  one  hand, 
the  time  which,  in  a  given  case,  must  elapse  between  the  commence- 
ment of  cardiac  inflammation  and  the  development  of  an  endocardial 
blow;  or,  on  the  other,  the  quantity  of  the  salicyl  compounds  requisite 
to  destroy  the  rheumatic  poison.  The  former  must  vary  with  the 
acuteness  of  the  attack,  the  latter  with  the  amount  of  x>oison  in  the 
system  at  the  commencement  of  treatment,  and  with  the  stage  of  the 
disease  at  which  treatment  commences.  In  no  given  case  can  we  posi- 
tively assert  that  the  absence  of  heart  complications  is  due  to  the 
preventive  action  of  the  salicyl  compounds.  All  that  we  can  do  is  to 
satisfy  ourselves,  first,  as  to  the  mode  in  which  the  heart  complica- 
tions are  brought  about;  and,  second,  as  to  the  manner  in  which  the 
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salicyl  compounds  act.  Having  done  this,  we  are  in  a  position  to 
judge  as  to  whether  or  not  they  are  likely  to  possess  any  prophy- 
lactic properties. 

It  has  been  abundantly  proved  that  the  salicyl  compounds  do  x>08- 
sess  the  power  of  arresting  and  cutting  short  the  course  of  rheumatic 
fever.  This  means  that  they  possess  the  power  not  only  to  allay  the 
inflammation  which  already  exists,  but  also  to  prevent  that  which 
would  certainly  arise,  either  in  those  joints  which  have  already  been 
affected,  or  in  others  if  the  attack  were  prolonged.  If  we  admit  their 
power  to  prevent  rheumatic  inflammation  of  the  joints,  we  must  also 
admit  their  power  to  prevent  similar  inflammation  of  the  heart.  If 
the  view  which  has  been  advanced  as  to  their  mode  of  action  be  cor- 
rect, they  cannot  fail  to  prevent  cardiac  complications,  if  only  they 
are  given  in  sufficient  quantity  to  destroy  the  rheumatic  poison  be- 
fore this  has  begun  to  affect  the  heart.  The  chief  obstacle  to  their 
doing  so  is  the  early  stage  at  which  the  heart  is  apt  to  suffer.  It  is 
only  in  a  minority  of  cases  that  time  and  opportunity  are  given  to  get 
the  full  action  of  the  salicyl  compounds  before  the  heart  is  affected. 
This  is  specially  the  case  in  hospital  practice,  in  which  the  patients 
seldom  come  under  notice  before  the  disease  has  existed  for  the  best 
part  of  a  week. 

The  very  acute  cases  which  come  under  observation  during  the 
first  two  or  three  days  of  the  illness  are  also  the  ones  in  which  the 
heart  is  apt  to  be  affected  from  the  commencement.  In  such  cases 
the  joint  and  heart  affection  are  often  contemporaneous,  though,  for 
reasons  already  given,  the  symptoms  of  the  heart  trouble  are  more 
slowly  developed. 

In  subacute  cases  the  symptoms  are  developed  less  rapidly,  and 
the  evidence  of  the  heart  affection  is  more  likely  to  be  delayed  a  few 
days;  but  so  also  is  the  period  at  which  treatment  commences,  for 
such  cases  are  generaUy  ailing  for  at  least  three  or  four  days  before 
they  come  under  notice.  In  acute  cases  the  heart  affection  is  devel- 
oped so  soon  and  so  quickly,  that  there  is  not  much  time  to  get  the 
prophylactic  action  of  the  salicyl  compounds.  Subacute  cases  come 
under  notice  at  so  comparatively  late  a  period  that  there  is  not  much 
opportunity  to  do  so.  So  that  whatever  prophylactic  properties  we 
may  accord  to  the  salicyl  compounds  on  theoretic  grounds,  there  re- 
mains the  difficulty  that  in  actual  practice  this  result  is  not  readily 
got.  We  know  that  it  may  be  got ;  but  in  no  given  case  can  we  be 
sure  of  having  got  it.  With  such  a  possibility  before  us,  however, 
and  with  such  a  tremendous  issue  at  stake,  it  is  impossible  to  exag- 
gerate the  importance  of  the  early  and  free  administration  of  the 
salicyl  compounds  in  all  cases  of  acute  and  subacute  rheumatism ; 
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for  we  never  know  when  we  may  be  dealing  with  a  case  in  which 
prophylaxis  is  attainable.  The  bare  possibility  of  such  a  result  is 
worth  striving  for.  But  promptitude  and  decision  are  requisite  to 
success.  Thirty  grains  should  be  given  every  hour  till  the  tempera- 
ture is  normal  and  pain  gone.  A  delay  of  a  few  hours  in  commencing 
treatment,  or  the  administration  of  the  drug  in  insufficient  dose,  may 
make  all  the  difference  between  perfect  recovery  and  recovery  with  a 
damaged  heart — a  calamity  which  in  some  cases  is  scarcely  prefera- 
ble to  death,  so  hard  may  be  the  conditions  under  which  life  is  car- 
ried on. 

Do  the  salicyl  compounds  have  a  curative  actioa  in  rheumatic  in- 
flammation of  the  heart  ? 

Begarding  such  inflammation  as  identical  in  nature  and  pathology 
with  rheumatic  inflammation  of  the  joints,  and  recognizing  the  dis- 
tinctly curative  effects  of  the  salicyl  compounds  in  this,  it  might,  not 
without  reason,  be  expected  that  they  should  have  the  same  action 
in  rheumatic  inflammation  about  the  heart.  Experience,  however, 
has  shown  that  such  is  not  the  case,  and  that  under  the  salicyl  treat- 
ment, as  under  all  other,  rheumatic  endocarditis  (to  which  we  shall 
still  confine  our  attention)  is  apt  to  leave  some  trace  behind. 

Attention  has  already  been  drawn  to  one  obstacle  which  intervenes 
to  make  the  treatment  and  cure  of  inflammation  of  the  heart  specially 
difficult — the  impossibility  of  giving  rest  to  the  inflamed  textures. 
This  is  an  obstacle  which  no  treatment  can  overcome.  It  is  an  im- 
portant factor  in  keeping  up  the  mischief  originated  by  the  rheumatic 
X)oison,  and  affords  an  adequate  explanation  of  the  fact  that  the  treat- 
ment which  rapidly  allays  acute  rheumatic  inflammation  of  a  joint 
may  fail  to  have  a  like  action  in  similar  inflammation  of  the  heart. 
In  both  rest  is  essential  to  quick  recovery.  In  the  one  it  is  easily 
got;  in  the  other  it  is  unattainable. 

But  it  is  not  enough  to  explain  why  the  ailment  should  be  so  little 
amenable  to  treatment  during  its  acute  stage.  We  have  also  to  ex- 
plain why  the  endocardial  mischief  is  so  apt  to  be  lasting. 

Pericarditis  may  be  perfectly  recovered  from,  the  effused  products 
may  be  absorbed,  and  the  membrane  restored  to  its  natural  state.  So 
too  may  myocarditis.  But  in  endocarditis  the  signs  are  apt  to  per- 
sist after  all  inflammatory  ]!nischief  has  ceased.  It  is  a  pathological 
fact  that  when  once  a  certain  amount  of  change  has  taken  place  on 
the  endocardial  surface  the  damage  is  apt  to  be  permanent.  The 
endocardium  is  the  only  structure  habitually  affected  by  the  rheuma- 
tic poison  of  which  this  can  be  said ;  it  is  also  the  only  structure  in 
the  heart  which  has  no  analogue,  anatomical  or  physiological,  in  the 
joints.  The  fibrous  and  muscular  textures  of  the  heart  and  joints 
Vol.  II.— 20 
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have  a  like  structure  and  function.  So  have  the  pericardial  and  syno- 
vial membranes.  The  endocardium  alone  is  unrepresented  in  the 
locomotor  apparatus.  It  stands  alone,  too,  in  its  pathology.  Its 
scanty  vascularity  and  low  vital  activity  make  it  insusceptible  to 
acute  general  inflammation.  Such  inflammation  is,  therefore,  un- 
known in  connection  with  it.  The  same  circumstances  intervene  to 
prevent  the  absorption  of  products  eflf used  on  its  valvular  portion  dur- 
ing an  attack  of  rheumatic  endocarditis.  To  the  absorption  of  such 
products  a  certain  degree  of  vascularity  is  necessary ;  such  vascular- 
ity does  not  exist  in  the  endocardium. 

It  may,  indeed,  be  said  that  a  degree  of  vascularity  which  suffices 
for  the  effusion  of  lymph,  should  suffice  also  for  its  absorption.  But 
the  deposit  on  the  valves  is  not  all  eft'used.  Great  part  of  it  is  de- 
posited directly  from  the  blood,  on  the  roughened  surface;  and  even 
the  primary  roughening  results  from  irritation  caused,  not  directly 
by  the  rheumatic  poison,  but  by  friction  of  the  valvular  surfaces — 
a  mechanical  force  which,  in  the  case  of  the  endocardium,  cannot 
be  equalled  or  counterbalanced  by  any  agency  which  stimulates 
absorption. 

It  is  evident  that  the  condition  is  one  on  which  drugs  can  have  no 
direct  action;  and  thus  is  explained  the  inability  of  the  salicyl  com- 
pounds to  repair  the  damage  done  during  an  attack  of  rheumatic 
endocarditis. 

The  direct  cause  of  all  the  objective,  and  most  of  the  subjective, 
symptoms  of  endocarditis  is  not  the  rheumatic  poison  which  causes 
the  inflammation — it  is  not  even  the  inflammation  itself — it  is  the 
physical  change  caused  by  the  rubbing  against  each  other  of  the 
swollen  valves.  The  lymph  deposited  during  rheumatic  inflamma- 
tion of  the  heart  differs  in  no  respect  from  that  thrown  out  during 
non-rheumatic  inflammation.  No  one  would  exx>ect  the  salicyl  com- 
pounds to  remove  the  latter.  It  would  be  as  unreasonable  to  expect 
them  to  remove  the  former.  These  drugs  are  not  deobstruent,  they 
are  anti-rheumatic.  They  cure  rheumatic  fever;  but  they  do  not 
stimulate  absorbents,  or  remove  effused  products. 

The  fact  that  the  salicyl  compounds  are  powerless  to.  remove  car- 
diac damage  is  an  urgent  reason  for  getting  the  system  under  their 
influence,  before  the  heart  becomes  involved. 

But  though  they  fail  to  effect  a  cure,  it  cannot  be  said  that  these 
compounds  have  no  beneficial  effect  in  cardiac  inflammation.  For  if 
they  have  a  destructive  action  on  the  rheumatic  poison  they  cannot 
fail  to  be  of  some  benefit.  If  they  destroy  this  poison,  they  must  by 
so  doing  curtail  the  duration  and  limit  the  extent  of  its  action  OU  the 
heart,  and  so  mitigate  the  severity  of  the  cardiac  mischief. 
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But  this  is  not  the  only  way  in  which  they  tend  to  do  good. 
Under  their  influence  the  joint  inflammation  subsides,  and  the  febrile 
disturbance  is  allayed.  This  result  is  of  course  accompanied  by 
diminished  frequency  of  the  heart's  action  as  well  as  fall  of  tempera- 
ture. The  cardiac  pulsations  may  fall  from  112  to  72 — a  fall  of  40  a 
minute,  2,400  an  hour,  or  57,600  a  day.  This  diminished  frequency 
of  the  heart's  action  implies  decreased  functional  activity  of  the  in- 
flamed textures ;  and  this  quieting  of  the  heart's  action  is  the  one 
condition  which  is  most  desired  and  most  difficult  to  attain,  in  the 
treatment  of  rheumatic  inflammation  of  the  heai*t.  Were  the  rheu- 
matic process  not  thus  cut  short  the  rheumatic  poison  would  continue 
to  act  for  some  weeks ;  the  heart  would  continue  to  beat  at  the  rate 
of  112  per  minute,  if  not  more ;  the  inflamed  valves  would  every  day 
be  subjected  to  the  strain  involved  in  their  action  57,600  times  more 
frequently — an  enormous  difference  which  could  not  fail  to  tell 
injuriously. 

It  is  evident  that  indej)endently  of  the  good  which  must  directly 
result  to  the  heart  from  the  destruction  of  the  rheumatic  poison  and 
the  consequent  cessation  of  its  action  on  the  cardiac  structures,  bene- 
fit must  accrue  to  that  oi*gan  from  the  diminished  frequency  of  its 
own  action,  consequent  on  the  arrest  of  the  joint  inflammation  and 
accompanying  fever. 

The  general  conclusion  to  which  we  are  led  is,  that  the  early  and 
free  administration  of  the  salicyl  compounds  holds  out  the  best  chance 
both  of  saving  the  heart  from  the  action  of  the  rheumatic  poison  and 
of  mitigating  the  severity  of  that  action  when  it  is  too  late  to  prevent 
it;  but  that  these  compounds  are  powerless  to  remove  effused  pro- 
ducts, after  the  heart  mischief  is  established. 

The  general  treatment  applicable  to  rheumatic  inflammation  of  the 
heart  is  thus  the  same  as  that  which  is  applicable  to  similar  inflam- 
mation of  the  joints.  The  existence  of  heart  complication  in  a  case  of 
acute  rheumatism  is  not  only  not  a  reason  for  omitting  the  salicyl  com- 
jTOunds,  but  is  an  additional  one  for  giving  them  freely,  and  in  large 
dose. 

In  the  great  majority  of  cases  no  other  treatment  is  required. 
But  every  now  and  then  a  case  occurs  in  which  considerable  benefit 
is  got  from  the  adoption  of  local  measures.  In  i)ericarditis  espe- 
cially, local  treatment  is  sometimes  of  much  sendee.  In  the  early 
stage  of  a  severe  attack,  when  pain  is  a  prominent  symptom,  when 
the  heart's  action  is  disturbed  and  tumultuous,  and  when  there  is 
evidence  of  serious  interference  with,  the  circulation,  much  good  may 
be  got  by  abstracting  a  few  ounces  of  blood.  This  may  be  done  by 
oi>ening  a  vein,  or  by  the  application  of  leeches  or  cupping-glasses 


308  MACIAGAN— RHEUMATISM. 

over  the  region  of  the  heart.  If  the  symptoms  are  argent,  venesec- 
tion affords  the  most  speedy  relief;  but  to  do  good  it  must  be  had 
recourse  to  at  an  early  stage.  The  cases  are  few,  however,  in  which 
the  desired  effect  may  not  be  got  from  leeches. 

In  entei*taining  the  question  of  bleeding,  local  or  general,  it  must 
be  borne  in  jnind  that  the  acute  stage,  when  got  over,  is  followed  by 
one  in  which  there  is  apt  to  be  considerable  debility.  If  bleeding  be 
had  recourse  to  unnecessarily  or  too  freely,  this  stage  will  be  ren- 
dered more  marked  and  prolonged.  The  mere  existence  of  acute  peri- 
carditis is  not  a  reason  for  taking  blood ;  such  a  measure  is  to  be 
regarded  only  as  the  best  means  of  allaying  the  urgent  symptoms  of 
the  first  stage  of  a  very  acute  attack. 

Cold,  as  got  by  the  application  of  an  ice-bag  over  the  region  of 
the  heart,  may  be  of  benefit  at  this  stage.  It  is  to  be  prescribed  only 
during  the  acute  stage.  In  milder  cases  warm  poultices  often  give 
relief. 

After  the  acute  stage  has  been  subdued,  there  is  generally,  e8i)e- 
cially  in  severe  cases  which  have  required  active  treatment,  some 
effusion  of  fluid  into  the  pericardium.  In  most  cases  this  disappears 
as  convalescence  advances  and  strength  returns.  But  occasionally  it 
is  necessary  to  adopt  measures  for  its  removal. 

Blisters  repeatedly  applied  over  the  heart,  and  the  internal  admin- 
istration of  deobstruents,  such  as  iodide  of  potassium,  are  the  reme- 
dies usually  recommended.  Blisters  are  certainly  of  use;  but  the 
debilitated  condition  of  the  patient  and  the  weakened  state  of  the 
cardiac  muscles,  which  suffer  more  or  less  in  acute  cases,  indicate 
the  use  of  good  food  and  tonics. 

If  these  measures  fail,  and  especially  if  the  quantity  of  fluid  be  so 
great  as  to  cause  serious  inconvenience,  it  may  be  necessary  to  have 
recourse  to  tapping.  The  trocar  of  an  aspirator  may  be  introduced 
into  the  distended  sac  without  diflSculty.  The  best  point  for  its  inser- 
tion is  the  fifth  intercostal  space,  to  the  left  of  the  sternum,  care 
being  taken  to  avoid  the  line  of  the  internal  mammary  artery. 
Whether  or  not  the  operation  may  be  ultimatel.y  successful,  it  always 
affords  relief  for  the  time.  But  the  operation  is  one  which  is  rarely 
called  for. 

In  endocarditis  it  is  very  questionable  if  local  measures  ever  do 
good.  If  the  case  is  very  acute,  and  accompanied  by  evidence  of  dis- 
tress, a  few  leeches  may  be  applied.  But  all  depletory  measures 
should  be  used  with  extreme  caution.  So,  too,  should  they  be  in 
myocarditis. 

There  is  no  especial  treatment  applicable  to  myocarditis;  it  is 
essentially  symptomatic.     But,  as  a  rule,  the  treatment  of  the  acute 
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stage  is  the  same  as  that  of  endocarditis.  When  that  stage  passes 
o£f,  the  administration  of  tonics  is  called  for.  In  acute  cases  in 
which  there  is  serious  impairment  of  the  vigor  of  the  muscular  walls 
of  the  heart,  stimulants  should  be  given  freely. 

Attention  has  already  been  drawn  to  the  change  in  the  cardiac 
walls,  induced  by  inflammation.  They  become  abnormally  soft  and 
weak.  It  is  at  all  times  of  importance  that  the  occurrence  of  such  a 
change  should  be  recognized.  It  is  specially  so  in  connection  with 
the  salicyl  treatment;  for  one  of  the  drawbacks  to  the  use  of  salicylic 
acid  is  its  depressing  action  on  the  heart,  evidenced  by  feebleness  and 
generally  increased  rapidity  of  its  action. 

In  the  treatment  of  the  heart  complications  of  acute  rheumatism 
it  is  of  importance  that  this  action  of  salicylic  acid  should  be  borne 
in  mind.  If  there  is  any  reason  to  susx)ect  the  existence  of  inflam- 
matory softening  of  the  walls  of  the  heart,  salicylic  acid,  if  given  at 
all,  should  have  its  action  on  the  heart  watched  very  narrowly.  If 
there  is  any  evidence  of  the  existence  of  myocarditis,  or  of  feeble  car- 
diac action,  it  should  not  be  given  at  all;  for  the  addition  to  the 
ah'eady  existing  enfeeblement  of  such  depression  as  salicylic  acid 
may  cause  might  add  seriously  to  the  patient's  danger.  It  is  not 
in  every  case  that  salicylic  acid  has  an  enfeebling  action  on  the 
heart,  but  one  never  knows  when  such  a  case  may  occur.  To  give 
a  remedy  which  may  have  such  an  action,  in  an  ailment  in  which 
cardiac  enfeeblement  is  the  special  danger  with  which  we  have 
to  deal,  is  a  practice  which  one  cannot  commend,  for  it  cannot 
fail  at  times  to  produce  injurious  results.  Foiiunately  it  is  a  prac- 
tice which  is  never  called  for  even  in  the  interests  of  the  joints; 
for  we  have  in  salicin  a  remedy  which,  as  an  anti-rheumatic,  is 
as  potent  as  salicylic  acid;  and  which  possesses  over  that  acid  the 
enormous  advantage  of  having  no  depressing  action  on  the  heart. 
In  all  cases  of  recent  inflammation  of  the  heart,  the  muscular  sub- 
stance is  liable  to  be  affected.  In  all  cases  in  which  it  is  affected, 
there  is  produced  a  soft  and  enfeebled  condition  of  the  ventricular 
walls.  In  all  such  cases  the  administration  of  salicylic  acid  is  at- 
tended with  appreciable  risk. 

Best,  quiet,  good  food,  tonics,  and  stimulants  in  moderate  quan- 
tity, are  the  remedial  agencies  to  which  we  must  trust  in  the  treat- 
ment of  this  softened  condition  of  the  heart's  walls. 

The  ailment  is  one  which  nearly  always  occurs  in  young  people; 
at  an  age,  that  is,  at  which  the  system  possesses  great  recuperative 
powers.  If.  not  fatal  in  the  acute  stage,  recovery  is  generally  perfect. 
Attention  has  already  been  drawn  to  the  fact  that  it  may  cause  sudden 
death.     The  risk  of  such  an  accident  would  be  increased  by  the  de- 
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pressing  action  of  salicylic  acid  given  either  plain  or  as  salicylate  of 
soda.     No  such  risk  attends  the  use  of  salicin. 

The  injurious  effects  of  the  ordinary  commercial  salicylic  acid 
(made  from  carbolic  acid)  are  said  to  be  due  to  impurities,  and  Pro- 
fessor Charteris  of  Glasgow  has  indicated  creasotic  acid  as  the  spe- 
cial impurity.  The  natural  salicylic  acid,  made  from  salicin  or  from 
oil  of  wintergreen,  is  said  to  be  free  from  depressing  effect.  Even  if 
that  be  so  it  has  no  advantage  over  salicin,  the  most  easily  obtained 
of  all  the  natural  salicyl  compounds,  and  one  which  we  know  to  be 
quite  safe. 

Cerebral  Rheumatism. 

Head  symptoms  occurring  in  the  course  of  acute  rheumatism  con- 
stitute the  most  formidable  complication  of  that  disease.  There  is 
indeed  no  malady  in  which  delirium  is  of  such  grave  import.  It 
is  so  because  of  the  grave  nature  of  the  complications  of  which  it  is 
symptomatic.    It  occurs  under  three  conditions : 

1.  In  connection  with  inflammation  of  the  membranes  of  the  brain ; 

2.  In  connection  with  inflammation  of  the  heart,  or  of  its  invest- 
ing membrane; 

3.  In  connection  with  hyperpyrexia. 

Rheumatic  Meningitis. 

There  are  recorded  a  few  cases  of  acute  rheumatism  in  which  the 
occurrence  of  marked  head  symptoms  during  life,  and  the  presence 
of  lymph,  and  even  pus,  on  the  surface  of  the  brain  after  death,  show 
that  meningeal  inflammation  may  occur  in  the  course  of  that  disease. 
But  meningitis  occurring  in  the  course  of  acute  rheumatism  is  not 
necessarily  of  rheumatic  origin.  The  extreme  rarity  of  such  cases, 
indeed,  suggests  a  doubt  whether,  in  the  few  cases  in  which  it  did 
occur,  the  meningeal  mischief  was  not  an  accidental  complication, 
due  to  the  action  of  some  other  agency  than  the  rheumatic  poison. 
Certain  it  is  that  the  very  small  proportion  of  cases  in  which  such  a 
complication  occurs  detracts  from  the  interest  and  importance  which 
would  otherwise  attach  to  it.  Of  all  possible  causes  of  head  symp- 
toms occurring  in  the  course  of  acute  rheumatism,  inflammation  of  the 
membranes  of  the  brain  is  the  least  likely  to  be  the  one  with  which, 
in  a  given  case,  we  have  to  deal. 

The  symptoms  of  such  inflammation  would  not  differ  from  those 
of  similar  inflammation  occurring  independently  of  rheumatism.  Its 
treatment,  too,  would  be  the  same,  except  that  appropriate  anti-rheu- 


THE  NEBYOUS  STMFT01C8  OF  GABDITIS.  311 

matic  remedies  would'be  conjoined  with  the  measures  specially  suited 
to  the  local  head  affection. 


The  Nervous  Stmftoms  of  Carditis. 

To  the  occurrence  of  head  symptoms  in  connection  with  inflam- 
mation of  the  heart  and  its  membranes,  attention  has  already  been 
directed;  and  two  cases  have  been  given  in  which  all  the  symptoms 
during  life  pointed  to  inflammatory  mischief  within  the  cranium, 
but  in  which  after  death  there  was  found  nothing  abnormal  within  the 
head,  but  only  the  indications  of  inflammation  of  the  heart  and  its 
investing  membrane. 

Since  these  cases  were  recorded,  much  attention  has  been  given 
to  this  subject,  and  the  observations  of  Bouillaud,  Macleod,  Hawkins, 
Bright,  Burrows,  Latham,  Fuller,  Watson,  and  others,  have  demon- 
strated that  inflammation  of  the  heart  and  pericardium  is  a  frequent 
cause  of  head  symptoms  in  acute  rheumatism.  It  is  chiefly  in  con- 
nection with  x>ericarditis  that  they  have  been  noted ;  this  is  no  doubt 
because  it  is  more  frequent  and  more  readily  diagnosed  than  myocar- 
ditis. As  already  remarked,  it  is  probable  that  the  head  symptoms 
attributed  to  the  pericarditis  are  in  many  cases  indicative  of  a  co- 
incident myocarditis. 

In  studying  the  pathology  and  mode  of  production  of  the  symp- 
toms three  possible  causes  have  to  be  considered : 

1.  The  morbid  condition  of  the  blood; 

2.  The  cardiac  inflammation; 

3.  The  nervous  constitution  of  the  sufferer. 

1.  A  morbid  condition  of  the  blood  was  the  explanation  on  which 
our  fathers,  with  the  views  which  they  held  regarding  the  pathogen- 
esis of  acute  rheumatism,  naturally  fell  back.  ^  A  distempered  con- 
dition of  the  blood  I  conceive  to  be  the  true  proximate  cause  of  the 
sensorial  disturbance  occasionally  observed  in  the  course  of  acute 
rheumatism"  (Puller). 

"Those  remarkable  cerebral  affections — ^the  wild  delirium  and 
riolent  mania— which  not  unfrequently  occur  in  the  course  of  rheu- 
matic fever,  or  follow  in  its  train,  and  which  have  usually  manifested 
themselves  along  with  the  cardiac  complications,  causing  doubt  and 
perplexity  in  the  mind  of  the  physician  as  to  the  real  organ  affected, 
and  the  true  nature  of  the  disease,  are  to  be  explained  by  the  morbid 
condition  of  the  blood  which  is  admitted  to  exist  in  the  rheumatic 
constitution"  (Begbie). 

But  this  morbid  condition  of  the  blood  exists  in  every  case  of 
rheumatic  fever.     If  it  sufficed  for  the  production  of  nervous  symp- 
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toms,  such  symptoms  would  be  the  rule  and  not  the  exception,  and 
delirium  would  be  as  common  in  rheumatic  fever  as  it  is  in  typhus. 
Such  an  explanation,  too,  rather  leaves  out  of  account  the  heart 
trouble  in  connection  with  which  these  symptoms  are  noted. 

2.  The  Cardiac  Inflammation. — Becogniziug  the  insufficiency  of 
this  hypothesis.  Sir  Thomas  Watson  thought  these  symptoms  might 
be  due  to  disturbance  of  the  cerebral  circulation,  resulting  from  em- 
barrassment of  the  heart's  action.  The  objection  to  this  view  is  that 
the  cases  in  which  nervous  symptoms  are  most  marked  are  not,  as  a 
rule,  those  in  which  evidence  of  cardiac  embarrassment  occurs,  but, 
on  the  contrary,  those  in  which  there  are  no  subjective  symptoms  of 
heart  disturbance,  and  nothing  to  direct  special  attention  to  that  oi*gan. 
The  heart's  action  may  be  more  embarrassed  when  the  inflammation 
affects  the  membranes,  than  when  it  is  confined  to  the  muscular 
substance. 

But  inflammation  of  the  muscular  substance  causes  more  marked 
nervous  symptoms.  Cardiac  embarrassment  causes  its  own  special 
symptoms,  but  disturbance  of  the  nervous  centres  is  not  one  of 
these.  Such  symptoms  are  more  noted  in  cases  of  myocarditis  in 
which  there  are  no  cardiac  symptoms  to  attract  attention — Corvisart's 
latent  cases. 

3.  The  Nervous  Constitution  of  the  Patient, — It  is  not  unlikely  that , 
individual  susceptibility  may  in  some  cases  have  something  to  do 
with  their  production.  In  all  acute  febrile  ailments  nervous  symp- 
toms are  apt  to  occur.  They  are  especially  apt  to  do  so  in  persons 
of  susceptible  and  delicate  nervous  organizations.  In  his  remarks  on 
his  case  of  i)ericarditis  with  delirium  already  quoted  Andral  says: 
"Qu'en  raison  des  susceptibilit^s  individuelles,  iln'est  point  d'organe 
dont  la  lesion  ne  puisse  determiner  les  sj^mptomes  neiTeux  les  plus 
varies,  de  maniere  h,  produire  sympathiquement  les  differens  etats 
morbides  dont  on  place  le  siege  dans  les  centres  nerveux  et  leurs 
dependances." 

This  individual  susceptibility  is  a  factor  to  be  borne  in  mind  in 
explaining  the  occurrence  of  delirium  in  a  given  case  of  i)ericarditis. 
But  probably  a  more  important  factor  is  the  extent  to  which  the 
muscular  substance  of  the  heart  is  inflamed;  for  the  occurrence 
of  delirium  in  a  case  of  pericarditis  may  be  regarded  as  evidence  of 
accompanying  myocarditis.  This  disturbance  of  nerve  centres  may 
be  partly  due  to  malnutrition  consequent  on  inefficient  cardiac  action, 
but  mainly  to  the  disturbance  which  must  result  from  acute  inflam- 
mation affecting  an  organ  of  such  importance  as  the  heart.  We  have 
already  seen  that  delirium  in  some  form  is  the  leading  symptom  in 
myocarditis. 
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Rheumatic  Hyperpyrexia. 

Every  now  and  then  a  case  of  acute  rheumatism  occurs  which, 
after  presenting  the  symptoms  of  the  malady  in  the  ordinary  form, 
suddenly  develops  alarming  nervous  symptoms,  with  a  temperature 
rapidly  rising  to  107°,  108°,  109°,  or  even  higher,  and  a  tendency  to 
death  by  coma.  Our  knowledge  of  this  condition  is  of  recent  date, 
and  is  one  of  the  results  of  the  more  accurate  clinical  observation  to 
which  the  use  of  the  thermometer  has  led.  There  can  be  no  doubt 
that  many  of  the  cases  which  our  fathers  described  as  cerebral  rheu- 
matism were  cases  of  what  we  would  now  call  hyperpyrexia. 

This  condition  is  not  peculiar  to  acute  rheumatism.  It  may  arise 
in  the  course  of  any  acute  febrile  ailment,  in  typhoid  fever,  measles, 
pneumonia,  pyaemia,  etc. ;  or  it  may  be  symptomatic  of  tumors  of  the 
brain,  hemorrhage  into  its  substance,  or  of  other  injury  to  nerve  cen- 
tres. We  find  it  in  its  simplest  and  plainest  form  as  it  presents  itself 
in  heat  apoplexy.  Indeed  the  symptoms  of  heat  apoplexy,  its  mode 
of  fatal  termination,  and  the  appearances  presented  after  death  are 
exactly  those  which  we  find  present  themselves  in  hyperpyrexia  as  it 
occurs  in  rheumatic  fever,  pneumonia,  typhoid  fever,  and  other  febrile 
diseases. 

Hyperpyrexia  is  not  a  disease  per  se ;  it  is  a  morbid  condition  which 
may  arise  in  the  course  of  many  ailments.  It  essentially  consists  in 
great  rise  of  temperature,  marked  nervous  symptoms,  and  a  tendency 
to  death  by  coma.  Prominent  nervous  symptoms  are  as  essential  to 
its  existence  as  the  very  high  temperature  to  which  it  owes  its  name. 

It  has  been  supposed  by  some  that  the  high  temperature  of  the 
blood  causes  the  disturbance,  of  the  nervous  centres.  The  objections 
to  this  view  are : 

First,  that  it  gives  no  explanation  of  the  occurrence  of  the  high 
temx>erature ; 

Second,  that  the  temperature  of  hyperpyrexia  may  occur,  as  it 
not  unf requently  does  in  relapsing  fever,  without  causing  any  distur- 
bance of  the  nervous  system. 

There  can  be  no  doubt  that  the  process  is  the  reverse  of  this  and 
that  the  high  temperature  is  a  result  of  disturbance  of  nerve  centres, 
ranking  with  the  nervous  symptoms,  and  like  them  due  to  the  disturb- 
ing action  of  some  morbid  agency  on  these  centres.  It  is  not  simply 
an  exaggeration  of  the  pyrexia  of  ordinary  febrile  attacks,  but  a  mor- 
bid condition  implanted  on  the  pre-existing  fever.  How  is  it  brought 
about? 

The  thermal  apparatus  of  the  body  consists : 
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1.  Of  the  tissues  in  which  heat  is  formed; 

2.  Of  the  surface  from  which  heat  is  eliminated; 

3.  Of  a  central  controlling  power  in  the  nervous  centres ; 

4.  Of  nerves  connecting  this  with  the  heat-forming  parts  of  the 
body; 

5.  Of  nerves  connecting  it  with  the  heat-eliminating  surface. 

The  harmonious  working  of  these  different  parts  of  the  thermal  ap- 
paratus gives  rise  to  the  phenomena  of  thermogenesis,  and  the  general 
result  is  a  persistent  temperature  of  98.4°.  Interruption  of  this  har- 
mony causes  the  temperature  to  rise  or  fall.  Fall  of  temperature  is 
due  either  to  lessened  formation  or  increased  elimination  of  heat. 
Bise  of  temperature  is  produced  either  by  increased  formation  or  de- 
creased elimination. 

Eise  of  temperature  due  to  direct  stimulation  of  the  process  by 
which  heat  is  formed  must  be  brought  about  by  an  agency  which 
increases  tissue  metabolism.  Heat  is  an  excretory  product,  a  result 
of  retrograde  tissue  change,  and  cannot  be  produced  apart  from  that 
change.  To  say  that  heat  could  be  directly  brought  about  by  stimu- 
lation of  a  heat-producing  centre,  without  increased  tissue  change, 
would  be  to  place  heat  as  a  product  on  the  same  level  and  in  the  same 
category  as  volition  and  emotion,  which  is  absurd.  Increased  heat 
due  to  direct  stimulation  of  the  heat-producing  process  must  be  due 
to  the  operation  of  some  agency  capable  of  causing  increased  activity 
of  tissue  metabolism.  We  can  no  more  have  increased  formation  of 
heat  without  increased  activity  of  the  processes  during  which  heat  is 
formed,  than  we  can  have  increased  formation  of  urea  or  increased 
formation  of  carbonic  acid  without  increased  activity  of  the  processes 
during  which  they  are  formed.  That  the  continuance  of  normal  tissue 
metabolism  is  dependent  on  influences  conveyed  to  the  tissues  by  the 
trophic  nerves  is  undoubted.  And  it  is  quite  conceivable  that  stimu- 
lation applied  to  the  centres  whence  these  trophic  nerves  proceed 
might,  by  causing  increased  activity  of  tissue  metabolism,  give  rise 
to  increased  production  of  heat.  The  experiments  of  Messrs.  Aron- 
sohn  and  Sachs,  in  which  electrical  stimulation  of  a  particular  portion 
of  the  corpus  striatum  produced  a  rise  of  temperature  varying  from 
2  J  to  4|  degrees  Fahrenheit,  would  seem  to  indicate  that  fever  may  be 
produced  by  direct  stimulation  of  a  certain  portion  of  the  nervous 
centres ;  and  the  possibility  of  such  a  result  must  be  kept  before  us 
in  investigating  the  mode  of  production  of  the  febrile  phenomena  of 
any  given  disease.  But  equally  must  it  be  borne  in  mind  that  such 
a  result  could  be  brought  about  only  by  causing  increased  activity  of 
the  metabolic  changes  by  which  heat  is  formed  in  the  tissues.  Such 
a  nerve  centre  can  be  only  one  portion  of  the  heat-producing  appara- 
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tus,  and  it  is  quite  possible  that  stimulation  applied  to  other  parts  of 
this  apparatus  might  cause  the  temperature  to  rise  without  primary 
stimulation  of  a  nervous  centre. 

Besides  dominating  heat-production  the  nervous  centres  control 
heat-inhibition,  and  by  so  doing  keep  the  t^mx^erature  at  the  normal 
standard  in  health,  and  in  disease  prevent  it  from  passing  due 
bounds. 

Inhibition  restrains  and  regulates  fimctional  activity,  as  the  reins 
restrain  and  regulate  the  pace  of  a  spirited  horse.  Slacken  the  reins, 
and  he  hastens  his  pace;  let  them  go,  and  he  is  off  at  the  gallop. 
Inhibition  is  an  active,  not  a  passive  agency,  and  is  in  constant  opera- 
tion. This  is  well  exemplified  by  the  action  of  the  vagus  on  the 
heart;  stimulation  of  that  nerve  slows  the  heart's  action,  and  if  the 
stimulus  be  strong  enough,  may  arrest  it  altogether,  the  arrest  taking 
place  in  diastole.  But  the  nervous  system  which  supplies  this  in- 
hibiting force  supplies  also  another,  which,  reaching  the  heart  by 
another  channel,  has  exactly  the  opposite  effect:  it  stimulates  the 
heart  to  increased  activity.  These  two  forces  are  in  constant  oi)era- 
tion,  and  so  counterbalance  each  other  that  the  heart  is  normally 
kept  beating  at  the  rate  of  about  seventy  a  minute. 

There  is  no  organ  whose  normal  amount  of  work  represents  the 
full  measure  of  its  capacity ;  there  is  no  function  whose  normal  state 
of  activity  represents  the  full  possibility  of  its  performance.  Each  is 
restrained  and  kept  within  physiological  bounds  by  the  inhibiting 
action  of  the  nervous  system.  Tissue  metabolism  is  no  exception  to 
the  rule.  Normally,  tissue  formation  and  tissue  disintegration  coun- 
terbalance each  other.  But  let  the  reins  be  slackened,  let  inhibition 
of  metabolism  be  impaired,  metabolism  is  necessarily  increased  and 
pyrexia  results.  Let  the  reins  be  cast  loose,  let  inhibition  be  para* 
lyzed,  and  metabolism,  freed  from  control,  is  off  at  the  gallop,  and 
hyperpyrexia  results.  Hyperpyrexia  may  be  defined  as  paralysis  of 
inhibition  of  metabolism ;  paralysis  of  heat-inhibition  being  only  part 
of  the  process. 

The  clearest  and  most  undoubted  cases  of  rise  of  temperature  re- 
sulting from  paralysis  of  heat-inhibition  are  those  in  which  such  rise 
occurs  as  a  result  of  a  lesion  of  nerve  centres — cerebral  tumors,  cere- 
bral hemorrhage,  or  injury  to  the  cervical  portion  of  the  cord. 

It  is  impossible  to  regard  the  results  of  such  lesions,  consisting 
as  they  essentially  do  of  pressure  upon,  or  laceration  of,  a  portion  of 
the  nervous  centres,  as  other  than  paralytic  in  nature.  The  effect  of 
all  such  mechanical  lesions  is  not  to  increase,  but  to  impair  or  abol- 
ish, function— -to  produce  more  or  less  paralysis.  The  only  way  in 
which  a  destructive  and  non-inflammatory  lesion  could  cause  tempera- 
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ture  to  rise  is  by  impairing  that  function  which  normally  prevents 
it  from  rising — in  other  words,  by  impairing  heat-inhibition.  Rise 
of  temperature  thus  produced  will  vary  according  to  the  extent  of  the 
lesion ;  in  slighter  injuries  there  may  be  no  serious  damage  to  the 
nervous  centres,  and  no  greater  rise  of  temperature  than  is  noted  in 
cases  of  cerebral  hemorrhage  in  which  the  sanguineous  effusion  is 
small  and  does  not  open  into  the  ventricles.  In  more  extensive 
lesions,  in  which  these  centres  are  more  seriously  damaged  (as  in 
severe  cases  of  cerebral  hemorrhage  in  which  the  effusion  is  more  ex- 
tensive and  tears  its  way  into  the  ventricles),  the  temperature  rises 
rapidly  and  to  a  much  higher  point;  while  the  highest  temperature 
of  all  is  noted  in  cases  of  crushing  of  the  cord,  in  which  the  heat- 
forming  parts  of  the  body  may  have  their  connection  with  the  heat- 
inhibiting  centres  cut  off  more  completely  than  is  likely  to  be  the  case 
in  any  intracranial  lesion. 

Admitting  that  the  nen^ous  system  possesses  the  power  to  control 
and  limit  heat-formation  and  prevent  undue  rise  of  temp>erature,  we 
have  no  difficulty  in  the  maladies  and  injuries  to  which  reference  has 
been  made,  in  attributing  the  increased  body  heat  to  interference  with 
that  function.  The  temperature  rises  because  the  reins  are  slackened. 
The  sequence  of  events  seems  to  admit  of  no  other  explanation. 
Carrying  on  this  line  of  argument  we  cannot  fail  to  see,  not  only  that 
the  rise  of  temperature  thus  induced  must  be  directly  as  the  extent  to 
which  heat-inhibition  is  impaired,  but  that  paralysis  of  this  function, 
by  abolishing  inhibition  and  leaving  heat-production  in  unc6ntrolled 
possession  of  the  field,  must  lead  to  hyperpyrexia.  And  the  more  we 
consider  the  pathogenesis  of  febrile  heat,  the  more  apparent  does  it 
become  that  impairment  of  inhibition  is  a  much  more  likely  cause  of 
hyperpyrexia  than  is  direct  stimulation  of  heat-production.  Heat- 
inhibition  remaining  unimpaired,  tissue  metabolism  could  not  cause 
those  very  high  temperatures  which  characterize  some  cases  of  hyper- 
pyrexia. Heat-inhibition  being  paralyzed,  the  temperature  cannot 
fail  to  rise,  and  to  rise  rapidly,  so  long  as  tissue  metabolism  and 
heat-production  continue. 

All  cases  of  hyperpyrexia  we,  therefore,  regard  as  of  neurotic 
origin — as  due  to  some  cause  which  exercises  a  paralyzing  influence 
on  the  heat-inhibiting  function.  Pyrexia  may  result  either  from  in- 
creased production  or  from  defective  inhibition,  but  hyperpyrexia  is 
due  only  to  defective  inhibition. 

In  the  cases  instanced  there  has  been  a  direct  lesion  of  the  nervous 
centres  to  explain  the  paralysis  of  inhibition.  Other  cases  there  are 
in  which  hyperpyrexia  is  as  marked,  but  in  which  the  sequence  of 
events  by  which  it  is  brought  about  is  not  so  apparent.     Eheumatic 
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hyx>erpyTexia  is  a  case  in  point.  Another  is  heat  apoplexy ;  and  it 
will  lead  to  a  clearer  understanding  of  the  whole  subject  if  we  premise 
what  we  have  to  say  regarding  rheumatic  hyperpyrexia  by  a  brief 
consideration  of  the  process  by  which  heat  apoplexy  is  brought  about. 

That  continued  exposure  to  a  high  temperature  is  likely,  in  a 
native  of  a  temp>erate  climate  unaccustomed  to  such  exposure,  to  cause 
disturbance  of  the  thermal  apparatus  there  can  be  no  doubt. 

Heat  is  an  excretory  product  requiring  to  be  eliminated;  its  chief 
seat  of  formation  is  the  muscles ;  its  main  channel  of  elimination  is 
the  skin;  a  high  temx>erature  of  the  atmosphere  necessarily  inter- 
feres with  such  elimination,  because  in  such  an  atmosphere  heat  can- 
not readily  be  thrown  off.  Heat-elimination  being  thus  checked  and 
heat-production  continuing  as  usual,  heat  must  accumulate  in  the 
system,  unless  some  agency  steps  in  either  to  increase  elimination  or 
diminish  formation.  Under  ordinary  circumstances  nature  provides 
the  remedy ;  for  the  same  atmosphere  which  makes  heat-elimination 
difficult  causes  also  increased  activity  of  the  skin,  and  so  meets  the 
difficulty  which  itself  creates;  while  the  general  influence  of  residence 
in  a  hot  climate  leads  to  habits  of  life  which  diminish  tissue  metabo- 
lism and  heat-production;  thus  the  risk  of  heat-accumulation  is  dim- 
inished at  both  ends.  But  circumstances  every  now  and  then  arise 
which  break  through  these  habits.  Such  circumstances  are  those 
which  call  for  exposure  and  muscular  effort  during  the  heat  of  the 
day,  as  in  the  case  of  soldiers  on  thet  march.  Tissue  metabolism 
and  heat-production  are  stimulated,  while  the  body  is  exposed  to  a 
temperature  which  makes  a  corresponding  increase  in  heat  elimina- 
tion difficult.  Nature  guards  against  this  danger  by  restraining  heat- 
production.  This  she  does  by  increased  activity  of  the  heat-inhibiting 
function.  The  difficulty  in  the  present  case  is  the  throwing  off  of  the 
heat  in  consequence  of  the  high  temperature  of  the  surrounding  atmo- 
sphere. This  difficulty  only  creates  a  necessity  for  more  vigorous  ef- 
forts on  the  part  of  the  heat-inhibiting  centre ;  this  centre  continues  to 
work  at  high  pressure,  and  struggles  to  keep  the  temperature  down 
till  over-stimulation  leads  to  exhaustion;  the  struggle  is  too  much  for 
it,  its  efforts  become  feebler,  it  gets  more  and  more  unfit  to  cope  with 
the  difficulty,  and  ultimately,  overcome  by  fatigue,  it  ceases  to  act. 
Thus  is  removed  the  last  safeguard,  heat-production  goes  on  apace, 
heat  rapidly  accumulates  in  the  system,  and  heat  apoplexy  with  its 
attendant  hyperpyrexia  results.  What  takes  place  in  the  thermic 
centre  in  such  circumstances  is  the  counterpart  of  what  takes  place 
in  the  respiratory  centre,  when  an  excess  of  carbonic  acid  in  the  at- 
mosphere, by  the  ordinary  laws  of  diffusion,  prevents  the  due  elimin- 
ation of  that  gas  from  the  blood.     The  first  effect  of  an  increase  of 
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carbonic  acid  in  the  blood  is  to  stimulate  the  respiratory  centre,  and 
cause  increased  force  and  frequency  of  the  respiration.  If  the  amount 
of  gas  in  the  atmosphere  be  so  great  as  to  make  its  due  elimination 
impossible,  that  gas  accumulates  more  and  more  in  the  blood;  the 
respiratory  centre  gets  fatigued,  its  efforts  become  feebler,  the  res- 
pirations become  slower,  the  interval  between  them  longer,  and  finally 
they  cease.  The  cause  of  their  cessation  is  paralysis  of  the  respira- 
tory centre  induced  by  over-stimulation  and  fatigue;  and  the  cause 
of  this  is  not  the  breathing  of  carbonic  acid  but  the  impossibility  of 
eliminating  in  an  atmosphere  of  that  gas  the  carbonic  acid  which  is 
formed  in  the  system.  .  So  in  heat  apoplexy,  it  is  not  the  heat  of  the 
surrounding  atmosphere  which  raises  the  temjierature  of  the  body ; 
but  in  such  an  atmosphere  heat  cannot  be  properly  eliminated,  it 
tends  to  accumulate  in  the  blood,  and  the  only  way  to  prevent  disas- 
ter is  to  Umit  heat-production.  With  this  object  the  heat-inhibiting 
centre  is  stimulated  to  make  unusual  efforts.  In  most  cases  it  suc- 
ceeds,, and  the  only  evidence  of  the  struggle  is  excessive  perspiration 
and  a  sense  of  exhaustion.  But  the  effort  may  be  too  much  for  it, 
it  gets  fatigued,  its  efforts  become  feebler,  production  goes  on  apace, 
inhibition  is  in  abeyance,  the  reins  are  cast  loose,  and  hyperpyrexia 
results.     Thus  is  explained  the  hyperpyrexia  of  heat  apoplexy. 

Bheumatic  hyx)erpyrexia  might  be  merely  an  exaggeration  of  the 
ordinary  pyrexia  of  rheumatic  fever;  or  it  might  result  from  a  direct 
paralyzing  action  of  the  rheumatic  poison  on  the  heat-inhibiting  cen- 
tre; or  it  might  be  produced  in  the  same  way  as  heat  apoplexy  by 
over-stimulation  and  consequent  paresis  of  that  centre. 

The  first  hypothesis  is  scarcely  adequate,  for  were  the  hyper- 
pyrexia of  rheumatic  fever  merely  an  exaggeration  of  the  ordinary 
pyrexia  of  the  disease^  cases  in  which  it  occurs  would  be  characterized 
by  inordinate  severity  of  the  rheumatic  symptoms.  But  such  is  not 
the  case.  In  cases  which  become  hyperpyretic  the  disease  up  to  the 
onset  of  the  hyperpyrexia  may  present  no  unusual  features.  The 
temperature,  the  joint  pains,  the  acid  sweats,  the  heart  complications, 
may  all  be  such  as  are  met  with  daily  in  ordinary  rheumatic  attacks ; 
and  there  may  be  nothing  in  their  symi)toms  to  lead  the  physician  to 
anticipate  so  alarming  a  complication. 

The  hypothesis  that  it  may  result  from  paralysis  of  the  heat- 
inhibiting  centre  consequent  on  the  direct  toxic  action  on  that  centime 
of  the  rheumatic  poison,  or  some  product  of  the  rheumatic  process, 
is  one  regarding  which  no  moi-e  can  be  said  than  that  it  is  possible. 
Against  it  may  be  adduced  the  argument  that  were  such  the  mode  of 
production  of  rheumatic  hyperpyrexia,  that  condition  would  arise 
more  frequently  than  it  does.     The  rheumatic  poison  and  the  pro- 
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ducts  of  the  rheumatic  process  operate  in  every  case,  buv  hype]> 
pyrexia  is  of  rare  occurrence.  Then  again  hyperpyrexia  occurs  in 
other  fevers  and  other  morbid  states  in  which  the  rheumatic  poison 
does  not  operate.  • 

The  third  hypothesis  is  one  for  which  more  may  be  said,  for  be- 
tween heat  apoplexy  and  rheumatic  hyperpyrexia  there  are  many 
points  of  analogy.  The  symptoms  and  clinical  features  of  both  are 
very  much  alike,  and  the  description  of  the  post-mortem  appearances 
observed  in  the  one  serves  equally  to  describe  those  noted  in  the 
other.  Treatment,  too,  is  the  same  in  both.  The  main  difference 
between  them  is  in  the  circumstances  which  lead  up  to  their  occur- 
rence. With  so  many  points  of  resemblance  between  them  we  cannot 
but  look  for  a  common  mode  of  production,  some  common  pathologi- 
cal bond.  The  question  for  consideration  is  the  possibility  of  the 
rheumatic  process,  as  it  exists  in  acute  rheumatism,  producing  the 
same  results  as  we  find  follow  exposure  to  great  heat.  The  latter 
acts  by  over-stimulating,  fatiguing,  and  finally  paralyzing  the  thermic 
inhibitory  centre.  The  question  before  us,  therefore,  narrows  itself 
into  a  consideration  of  the  points  as  to  whether  or  not  over-stimula- 
tion and  consequent  fatigue  of  the  heat-inhibiting  centre  is  a  possible 
result  of  the  process  of  acute  rheumatism.  Wide  as  is  the  difference 
between  that  process  and  great  heat,  and  great  as  seems  the  improb- 
ability of  two  such  different  agencies  producing  the  same  effect  on 
the  system,  a  careful  consideration  of  the  facts,  nevertheless,  leads  to 
the  conclusion  that  such  a  result  is  not  impossible.  Certain  it  is 
that  if  overstimulation  and  fatigue  of  the  heat-inhibiting  centre,  and 
consequent  impairment  of  heat-inhibition,  could  be  a  result  of  any 
fever,  rheumatic  fever  is  the  one  in  which  it  would  most  likely  occur, 
and  that  for  the  following  reasons : 

In  all  fevers  the  rise  of  temperature  results  from  increased  tissue 
metamorphosis.  This  is  the  case  in  rheumatic  fever,  as  it  is  in 
typhus,  typhoid,  and  other  fevers.  But  the  circumstances  under 
which  that  increased  metabolism  takes  place  in  rheumatic  fever  are 
altogether  peculiar,  and  the  peculiarity  of  these  circumstances  it  is 
which  leads  up  to  the  phenomenon  which  we  are  now  considering — 
the  greater  tendency  to  the  occurrence  of  hyi)erpyrexia. 

Rheumatism  is  essentially  a  disease  of  the  motor  apparatus  of 
the  body.  Part  of  this  motor  apparatus — ^the  muscles—is  the  chief 
seat  of  heat  production.  The  more  active  the  metabolism  of  the 
muscles  the  greater  the  amount  of  potential  energy  produced.  This 
potential  energy  may  take  the  form  of  work  or  heat.  As  a  matter 
of  fact,  it  generally  assumes  the  form  of  work,  for  it  is  when  mus- 
cles are  actively  contracting   that  this   potential  energy  is  chiefly 
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formed.  But  if  the  same  metabolic  changes  which  take  place  in 
a  contracting  muscle  were  to  take  place  in  that  muscle  when  quies- 
cent, the  potential  energy  would  take  the  form,  not  of  work  but  of 
heat.  This  is  what  occurs  in  acute  rheumatism.  The  rheumatic 
poison  causes  general  febrile  disturbance  accompanied  by  inflamma- 
tion of  the  muscles  and  fibrous  textures  of  the  large  joints.  Inflam- 
mation of  these  textures  is  of  course  accomx)anied  by  increased  flow 
of  blood  to,  and  increased  metamorphosis  in  them. 

That  such  increased  metabolism  as  occurs  in  muscle  during  work 
occurs  also  during  the  course  of  rheumatic  fever  is  demonstrated  by 
one  of  the  essential  phenomena  of  that  disease,  increased  formation 
of  lactic  acid;  and  the  very  large  extent  to  which  this  acid  is  formed 
is  indicative  of  the  very  large  increase  of  the  muscle  metabolism  to 
which  it  owes  its  formation.  Bheumatic  fever  is  the  only  form  of 
fever  in  which  this  occurs,  because  it  is  the  only  one  whose  poison 
finds  its  nidus  in  muscle.  The  propagation  of  this  poison  in  muscle 
gives  rise  there  to  the  same  increased  metabolism  which  would  result 
from  natural  stimulation. 

Muscle  being  the  chief  seat  of  the  formation  of  heat,  and  the  meta- 
bolism of  muscle  being  the  chief  source  of  heat,  it  follows  that  the 
disease  in  which  such  metabolism  is  most  active  is  also  that  in  which 
most  heat  will  be  formed.  That  disease  is  acute  rheumatism.  Theo- 
retically, there  is  thus  reason  to  believe  that  heat-production  is  more 
active  in  acute  rheumatism  than  in  any  other  disease.  There  is  also 
practical  evidence  that  such  is  the  case.  The  natural  result  of  in- 
creased formation  of  heat  is  its  increased  elimination.  The  skin  is 
the  channel  by  which  heat  is  eliminated.  Profuse  perspiration,  the 
evidence  of  excessive  action  of  the  skin,  forms  one  of  the  characteris- 
tic features  of  rheumatic  fever.  Excessive  production  is  thus  met 
by  excessive  elimination  of  heat,  and  no  undue  rise  of  temperature 
occurs. 

But  another  result  of  such  increased  activity  of  the  heat-produc- 
ing process  must  be  stimulation  of  heat-inhibition.  The  function  of 
the  heat-inhibiting  centre  is  to  restrain  excessive  formation  of  heat — 
this  excessive  formation  of  heat,  though  common  to  all  fevers,  is  most 
marked  in  acute  rheumatism ;  that  function  is,  therefore,  likely  to  be 
called  into  more  active  operation  in  acute  rheumatism  than  in  any 
other  disease.  It  might  happen  either  from  want  of  vigor,  or  from 
unusual  susceptibility  of  the  nerve  centres,  aided  possibly  by  more  or 
less  failure  in  the  heat-eliminating  action  of  the  skin,  that  heat-pro- 
duction was  in  excess  of  heat-elimination.  Under  such  circumstances 
heat  would  accumulate  in  the  system.  As  a  result  of  this  the  heat- 
inhibiting  centre  would  be  first  stimulated  to  excessive  effort,  then 
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fatigued,  and  finally  paralyzed,  as  in  heat  apoplexy,  and  hyx>erpyrexia 
would  result.  That  is  a  sequence  of  events  which  might  occur  in  any 
form  of  fever  or  in  any  ailment,  accompanied  by  increased  activity  of 
the  heat-producing  process.  The  more  active  that  process  the  more 
likely  is  it  to  happen.  Acute  rheumatism,  being  the  ailment  in  which 
heat  is  most  abundantiy  and  rapidly  formed,  is  also  the  one  in  which 
inhibition  is  most  likely  to  be  overmatched.  Hyperpyrexia  is, 
therefore,  more  common  in  it  than  in  any  other  form  of  fever. 

Though  for  convenience'  sake  we  refer  to  paralysis  of  heat-inhibi- 
tion as  the  immediate  cause  of  the  very  high  temperature,  it  is 
evident  that  it  is  not  only  heat-inhibition,  but  inhibition  of  metabol- 
ism in  general  that  is  paralyzed.  Hyperpyrexia  may  be  defined  as 
paralysis  of  inhibition  of  metabolism,  heat-inhibition  being  only  part 
of  it.  It  is  not  the  high  temperature  that  causes  the  nervous  symp- 
toms, but  disturbance  of  an  important  part  of  the  nervous  centres 
that  causes  the  high  temperature.  In  accordance  with  this  we  find 
that,  both  in  heat  apoplexy  and  in  rheumatic  hyperpyrexia,  the  occur- 
rence of  the  high  temperature  is  generally  preceded  by  headache, 
giddiness,  restiessness,  or  other  indication  of  disturbance  of  the  ner- 
vous centres.  All  Indian  authorities  refer  to  these  premonitory 
indications  in  the  case  of  heat-apoplexy.  In  cases  of  acute  rheu- 
matism which  become  hyperpyretic,  there  will  generally  be  found 
evidence  of  disturbance  of  the  nervous  system  preceding  the  hyper- 
pyrexia ;  and  such  disturbance  should  put  us  on  the  watch  for  graver 
symptoms. 

Hyperpyrexia  as  it  occurs  in  rheumatic  fever  is  not  a  part  of  the 
rheumatic  process,  but  an  accidental  complication.  It  is  not  due, 
like  the  joint  inflammation  and  heart  complications,  to  the  direct  ac- 
tion of  the  rheumatic  poison,  and  is  not  to  be  treated  in  the  same 
way.  The  salicyl  compounds  put  a  stop  to  the  rheumatic  process  by 
destroying  the  rheumatic  poison.  They  have  no  controlling  influence 
in  rheumatic  hyperpyrexia  because  it  is  not  part  of  the  rheumatic 
process  but  an  accidental  complication  of  the  febrile  state  which,  for 
the  reasons  already  given,  is  more  common  in  rheumatic  than  in 
other  fevers. 

Hyperpyrexia  essentially  consists  in  paralysis  of  inhibition  of 
metabolism.  Such  paralysis  may  result  from  either  organic  lesion  or 
functional  disturbance  of  the  nervous  centres.  The  very  high  tem- 
perature to  which  the  condition  owes  its  name  is  the  special  indica- 
tion that  the  function  of  heat-inhibition  is  impaired ;  just  as  the  very 
rapid  pulse  (150  to  160)  and  the  very  frequent  and  hurried  respiration 
indicate  that  inhibition  of  the  cardiac  and  respiratory  functions  is  also 
impaired.  When  hyperpyrexia  is  due  to  organic  lesion  treatment  is 
Vol.  II —2t 
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of  no  avail.  When  due  to  functional  disorder,  as  is  the  case  in  rheu- 
matic hyperpyrexia,  it  may  be  cured.  In  the  treatment  of  this  condi- 
tion the  external  application  of  cold  is  the  remedy  on  which  we  chiefly 
dex)end.  How  does  the  cold  act  ?  The  opinion  generally  held  is 
that  the  cold  allays  the  disturbance  by  lowering  the  temperature. 
But  to  say  that  mere  lowering  of  the  bodily  heat  is  sufficient  to  allay 
the  alarming  symptoms,  is  equivalent  to  saying  that  these  symptoms 
are  caused  by  the  high  temperature,  and  that  we  have  seen  is  not  the 
case.  In  hyperpyrexia  the  external  application  of  cold  not  only 
lowers  the  temperature  but  arrests  the  whole  morbid  process  and 
cures  the  patient. 

The  central  thermal  apparatus  which  presides  over  heat-forma- 
tion, heat-inhibition,  and  heat-elimination  is  necessarily  in  free  com- 
munication with  the  skin,  for  it  is  in  the  skin  that  sensations  of  heat 
and  cold  are  felt,  and  it  is  through  the  skin  that  heat  is  eliminated. 
The  superficial  nerves  which  receive  the  impressions  of  heat  and 
cold  must  be  connected  with  the  centres  in  which  these  sensations  are 
registered,  and  such  centres  must  be  associated  with  the  function  of 
heat-inhibition.  It  is  on  the  extremities  of  these  nerves  that  the  cold 
acts,  and  it  is  along  these  nerves  that  this  peripheral  excitation  is 
transmitted  to  the  inhibiting  centres ;  the  action  is  essentially  a  stim- 
ulant one;  but  to  stimulate  inhibition  is  the  physiological  and 
scientific  method  of  allaying  undue  functional  activity.  Just  as  heat 
(as  in  heat  apoplexy)  paralyzes  inhibition  and  thus  causes  the  tem- 
perature rapidly  to  rise,  so  cold  stimulates  inhibition  and  thus  causes 
this  abnormal  temperature  to  fall.  Just  as  it  is  not  the  direct  heating 
up  of  the  body  by  the  hot  atmosphere  that  causes  the  very  high  tem- 
perature of  heat  apoplexy,  so  it  is  not  the  direct  cooling  action  of  cold 
on  the  body  that  cures  this  condition.  The  heat  acts  by  impairing, 
maybe  even  paralyzing,  the  function  of  inhibition;  the  cold  acts  by 
stimulating  that  function  into  renewed  activity.  Its  action  in  this 
respect  may  be  compared  with,  and  illustrated  by,  the  action  of  digi- 
talis in  some  forms  of  heart  disease.  Wlien  we  find  the  heart  acting 
in  an  unnecessarily  disturbed  and  excited  manner,  as  it  frequently 
does  in  mitral  disease,  we  do  not  combat  this  condition  by  efforts  to 
soothe  the  excito-motor  nerve  of  the  heart;  no,  we  rather  gain  our 
object  indirectly  by  giving  digitalis  and  stimulating  to  increased 
activity  the  counterbalancing  force — the  cardiac  inhibitory  nerve — the 
vagus.  In  doing  so  we  adopt  a  line  of  treatment  which  is  not  only 
found  in  practice  to  be  the  most  successful,  but  is  also  the  most 
scientific,  and  that  which  is  most  in  accord  with  the  teachings  of 
physiology  and  the  operations  of  nature. 

In  hyperpyrexia  treatment  must  be  prompt  and  vigorous.     In- 
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hibition,  one  of  the  most  important  functions  of  organic  life — one 
which  is  absolutely  essential  to  the  continuance  of  life — is  all  but 
paralyzed.  The  remedy  is  the  application  in  full  dose  of  that 
which  stimulates  it  into  increased  activity — the  external  applica- 
tion of  cold.  Ice  to  the  surface,  pouring  cold  water  over  the  body, 
wrapping  it  in  a  cold  pack,  putting  it  in  a  cold  bath,  are  the  active 
means  by  which  inhibition  is  stimulated  and  the  hyperpyretic 
condition  subdued  in  urgent  cases.  In  cases  in  which  the  danger 
is  less  urgent  a  tepid  bath  or  tepid  sponging  may  suffice;  but  in  all 
the  principle  is  the  same,  the  application  to  the  surface  of  the 
body  of  water  having  a  much  lower  temperature  than  the  body. 
Where  the  temperature  is  very  high  and  the  danger  very  urgent, 
rubbing  the  body  with  ice  or  putting  it  in  a  cold  bath  till  the  tem- 
perature falls  to  100°,  is  the  most  speedy  means  of  attaining  the 
desired  end,  care  being  taken  not  to  cause  too  great  depression. 
Where  the  danger  is  less  urgent  the  desired  end  is  sufficiently  at- 
tained by  keeping  ice  applied  to  the  head,  and  by,  at  the  same  time, 
frequently  sponging  the  body  with  cold  or  tepid  water.  A  simple 
and  efficacious  plan  is  to  keep  flipping  the  surface  of  the  body,  now 
the  chest  and  abdomen,  now  the  back,  and  now  the  liml)s,  with  a 
sponge  slightly  moistened  with  cold  or  tepid  water;  the  sponge 
shoidd  be  soft,  of  loose  texture,  not  more  than  two  inches  thick,  and 
four  to  six  inches  in  diameter.  A  sponge  of  that  sort  is  easily 
flopped  lightly  and  rapidly  up  and  down  on  the  surface;  the  fanning 
action  by  which  this  is  done  aids  the  action  of  the  cold  water  in  pro- 
ducing the  stimulant  action  on  the  peripheral  extremities  of  the  nerves 
by  which  the  desired  impression  is  conveyed  to  the  heat-inhibiting 
centre ;  it  tends  also  to  promote  heat-elimination. 

The  practice  of  treating  fever  by  cold  baths  is  an  old  one,  which 
had  fallen  into  disuse.  The  good  results  got  from  this  treatment  in 
hyi)erpyrexia  led  to  its  revival.  If  the  high  fever  which  has  to  be 
dealt  with  in  hyperpyrexia  could  be  thus  cured,  might  we  not  also 
by  the  same  agency  arrest  the  more  moderate  disturbance  of  an  or- 
dinary pyrexia?  Such  was  the  train  of  thought.  Natural  enough, 
but  founded  on  a  fallacy.  It  assumes  that  the  two  morbid  conditions 
are  similar  in  nature,  and  that  hyperpyrexia  is  an  exaggeration  of 
pyrexia.  But  they  are  essentially  diflferent  in  their  mode  of  i)roduc- 
tion :  hyperpyrexia  is  of  neurotic  origin,  dependent  on  impaired  in- 
hibition, while  pyrexia  (that  of  idiopathic  fever  at  least,  which  is  the 
form  of  fever  chiefly  dealt  with)  Is  of  metabolic  origin,  dependent  on 
increased  production  of  heat.  Its  curing  hyperpyrexia  is  no  proof 
that  cold  can  cure  pyrexia.  And  experience  shows  that  it  does  not ; 
for  though  some  German  physicians  tried  to  show  that  the  course  of 
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typhoid  fever  may  be  arrested  by  the  cold  bath,  their  results  have 
not  been  confirmed  or  accepted  by  subsequent  observers. 

Judiciously  used,  however,  cold  is  a  valuable  agent  in  the  treat- 
ment of  fever;  for  though  it  may  not  cure,  it  tends  to  alleviate  some 
of  the  symptoms,  especially  those  referable  to  the  nervous  system. 
Its  mode  of  application — in  other  words,  the  dose  administered — 
should  vary  in  different  cases. 

In  urgent  cases  of  hyperpyrexia  it  should  be  given  at  once  in  full 
dose,  that  is,  ice  or  ice-cold  water  should  be  applied  to  the  whole  sur- 
face. In  cases  in  which  fever  runs  high,  but  in  which  the  stage  of 
pyrexia  is  not  exceeded — that  is  to  say,  when  the  temperature  ranges 
from  104°  to  106° — cold  sponging  of  the  body  ^-ith  ice  to  the  head 
will  generally  suffice.  In  cases  in  which  it  ranges  from  102°  to  104°, 
sponging  with  water  from  80°  to  90°  F.  is  enough.  In  cases  in 
which  it  does  not  exceed  102°,  cold  as  an  antipyretic  is  not  called  for, 
but  tepid  sponging  is  grateful  to  the  patient,  and  it  is  not  improbable 
that  its  regular  use  may,  by  gently  stimulating  inhibition,  prevent 
that  function  from  failing,  and  neurotic  pyrexia  from  being  developed. 
Cold  is  accumulative  in  its  action,  and  should  not  be  unduly  pushed; 
its  use  should  be  omitted  when  the  temx)erature  falls  below  101° — ^to 
be  renewed  if  necessary.  But  it  should  be  borne  in  mind  that  the 
temperature  often  continues  to  fall  for  some  time  after  cold  has  ceased 
to  be  applied. 

The  Belation  of  Bheumatism  and  Chorea. 

Of  the  existence  of  some  relation  between  rheumatism  and  chorea 
there  can  be  no  doubt.  The  observations  of  Bright,  Begbie,  Hughes, 
Burton,  Brown,  See,  Roger,  and  others,  have  placed  this  beyond 
doubt. 

Chorea  is  essentially  a  disease  of  the  nervous  system.  Its  charac- 
teristic symptom  is  irregular  and  uncontrollable  muscular  twitching 
and  jerking. 

For  the  explanation  of  such  a  symptom  we  turn,  not  to  that  part 
of  the  nervous  centres  whose  derangement  causes  delirium,  wander- 
ing, and  such  phenomena  as  were  noted  in  connection  with  inflamma- 
tion of  the  heart,  but  to  that  part  of  them  whose  function  it  is  to 
initiate,  control,  and  regulate  movement — ^the  motor  centres.  How 
the  rheumatic  constitution  leads  to  disturbance  of  these  centres  is 
the  question  which  we  have  to  solve. 

There  are  two  views  on  this  point :  one  that  the  choreic  symptoms 
result  directly  from  the  disturbing  action  of  the  vitiated  blood  on 
the  nervous  centres ;  the  other  that  they  are  directly  due  to  a  prior 
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affection  of  the  heart — the  rheumatic  condition  acting  only  indirectly 
through  this. 

The  former  view  is  that  advocated  by  Begbie.  *^  I  cannot  help 
coming  to  the  conclusion  that  the  simple  and  true  view  of  the  relation 
of  rheumatism  and  chorea  is  to  be  found  in  the  morbid  condition  of 
the  blood,  which  is  admitted  to  exist  in  the  rheumatic  constitution; 
and  this  explanation  will  apply  equally  to  chorea  occurring  in  indi- 
viduals or  families  inheriting  the  rheumatic  diathesis;  to  chorea  oc- 
curring in  connection  with  rheimiatism,  but  without  the  cardiac  com- 
plication ;  and  to  chorea  associated  with  pericarditis  or  endocarditis 
or  both;  the  inflammatory  affections  of  the  fibrous  tissues,  as  well  as 
the  spasmodic  affections  of  the  muscles,  and  the  derangement  of  the 
nervous  system,  originating  in  the  same  specific  disorder  of  the  cir- 
culating fluids."  To  this  explanation  of  the  choreic  symptoms,  there 
is  the  same  objection  that  applied  to  a  like  mode  of  accounting  for 
the  nervous  symptoms  noted  in  pericarditis.  If  due  to  the  morbid 
condition  of  the  blood,  they  ought  to  be  much  more  common  than 
they  are;  for  that  is  a  cause  which  operates  in  every  case  of  rheuma- 
tism. Occurring,  as  they  do,  only  in  exceptional  cases,  they  are  more 
likely  to  result  from  an  exceptional  cause  than  from  one  which  oper- 
ates so  generally. 

The  view  that  the  chorea  is  consequent  on  a  prior  inflammation 
of  the  membranes  of  the  heart  is  that  which  has  commended  itself 
to  most  other  observers.  There  is  some  variety  of  opinion,  how- 
ever, as  to  the  sequence  of  events  by  which  the  one  phenomenon 
leads  to  the  other. 

Bright  thought  that  the  choreic  symptoms  resulted  from  irri- 
tation transmitted  from  an  inflamed  pericardium  or  pleura  along 
the  phrenic  nerve.  This  explanation  might  apply  to  cases  of  chorea 
occurring  in  connection  with  pericarditis  or  pleuritis;  but  is  quite 
inapplicable  to  the  numerous  cases  in  which  no  such  inflammation 
exists. 

In  more  recent  times  the  view  has  been  advanced  and  ably  advo- 
cated by  Eirkes,  Hughlings  Jackson,  Broadbent,  and  others,  that  it  is 
to  endocarditis  rather  than  to  pericarditis  that  we  have  to  look  for 
the  explanation  of  the  choreic  phenomena.  The  theory  is,  that  some 
of  the  particles  of  lymph  effused  on  the  surface  of  the  valves  get  de- 
tached, enter  the  circulation,  and  cause  embolic  plugging  of  the 
minute  vessels  of  the  motor  ganglia;  and  some  pathological  evidence 
has  been  adduced  to  show  that  the  corpora  striata  and  optic  thalami 
have  suffered  in  fatal  cases  of  chorea.  The  actual  existence  of  em- 
bolism, however,  has  not  been  demonstrated ;  and  its  occurrence  as  a 
cause  of  chorea  cannot  be  regarded  as  more  than    hypothetical. 
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That  Buoh  an  event  is  pcnasible,  there  can  be  no  doubt;  but  if  particles 
of  fibrin  are  detached  from  the  valvular  surface  it  is  difficult  to  see 
why  the  vessels  of  other  parts  of  the  brain  shoidd  not  be  plugged,  as 
well  as  those  of  the  motor  ganglia;  and  why  the  embolic  particles 
should  not  sometimes  get  into  other  organs  and  give  rise  to  infarc- 
tions of  the  lung,  spleen,  kidney,  etc. 

Again,  if  the  cause  of  chorea  in  rtieumatic  subjects  be  the  detach- 
ment of  x>articles  of  lymph  from  the  surface  of  a  roughened  valve, 
how  are  we  to  explain  its  occurrence  in  those  numerous  rheumatic 
subjects  whose  valves  have  never  been  affected?  To  such  cases  this 
embolic  theory  is  quite  inapplicable.  It  cannot,  therefore,  be  re- 
garded as  adequate.  Just  as  Bright's  theory  might  apply  to  cases 
of  chorea  occurring  in  connection  with  pericarditis,  so  this  one  might 
apply  to  cases  of  chorea  occurring  in  connection  with  endocarditis. 
The  fault  of  each  is  its  narrowness,  and  the  impossibility  of  applying 
it  to  more  than  a  minority  of  the  total  cases  of  rheumatic  chorea. 
What  we  want  is  an  explanation  which  will  apply  to  all  cases  of  that 
disease — those  occurring  in  connection  with  pericarditis — those  oc- 
curring in  connection  with  endocarditis — those  occurring  in  connec- 
tion with  simple  rheumatism  of  the  joints,  uncomplicated  by  any 
heart  affection — and  those  occurring  in  persons  of  rheumatic  consti- 
tution but  who,  at  the  time  of  the  choreic  attack,  are  not  suffering 
from  rheumatism  of  either  the  heart  or  joints. 

The  theories  hitherto  advanced  have  given  i>rominence  to  two 
different  factors — the  morbid  condition  of  the  blood,  and  the  inflamed 
condition  of  the  heart.  Neither  has  been  sufficient  to  meet  the 
whole  of  the  facts.  A  much  wider  pathological  view  is  required  for 
that  purpose. 

Rlieumaiism  is  essentially  a  disease  of  the  motor  apparatus; 
chorea  is  essentially  a  disease  of  the  motor  centres.  In  this  broad 
pathological  statement  we  have  the  clue  to  the  explanation  of  the  re- 
lation of  the  two  diseases. 

The  motor  centres  affected  in  chorea,  and  the  motor  apparatus 
which  suffers  in  rheumatism,  have  an  essential  physiological  connec- 
tion. The  motor  centres  form  the  central  portion  of  a  system,  of 
which  the  motor  apparatus  is  the  distal  or  peripheral.  Each  is  essen- 
tial to  the  physiological  completeness  of  the  other,  and  without  the 
other  neither  has  any  physiological  raison  d'etre.  Without  joints 
to  be  moved,  the  motor  centres  would  be  useless ;  without  motor  cen- 
tres to  initiate  the  necessary  nervous  force,  the  muscles  would  remain 
flaccid  and  the  joints  be  of  no  avail. 

The  seat  of  chorea  and  the  seat  of  rheumatism  having  so  close  a 
physiological  connection,  it  need  not  surprise  us  to  find  that  there  is 
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some  connection  between  these  two  diseases,  and  that  those  who  are 
subject  to  the  latter  are  also  liable  to  have  the  former. 

The  existence  of  the  rheumatic  diathesis  implies  a  liability  to  dis- 
turbance of  the  motor  apparatus.  The  motor  ganglia  are  an  essen- 
tial part  of  this  apparatus.  Those  subject  to  rheumatism  are,  there- 
fore, cceteris  paribus  more  likely  to  have  susceptible  motor  centres 
than  those  who  are  not.  Thus  the  rheumatic  diathesis  predisposes  to 
chorea.  So  much  physiology  teaches.  But  the  practical  questions 
still  remain — ^How  is  the  chorea  induced;  what  is  its  exciting 
cause ;  and  why  does  it  occur  only  in  a  small  percentage  of  the  total 
number  of  rheumatic  subjects? 

Here,  as  is  the  case  witii  delirium  and  nervous  symptoms  generally, 
constitutional  predisi)osition  plays  an  important  part.  The  motor 
centres,  like  all  other  ^t\a  of  the  nervous  system,  are  more  suscep- 
tible and  more  liable  to  disturbance  in  females  than  in  males,  and  in 
young  people  than  in  those  of  more  mature  years.  We  accordingly 
find  Uiat  it  is  in  females  and  in  young  people  that  choreic  symptoms 
are  most  apt  to  show  themselves.  The  rheumatic  constitution  is  by 
no  means  necessary  to  their  production.  A  fright,  or  nervous  shock, 
gastric  or  uterine  derangement,  may  give  rise  to  chorea  and  be  the 
exciting  cause  of  the  disease  in  persons  in  whom  there  is  no  history 
of  rheumatism.  But  many  cases  there  are — so  many  that  the  connec- 
tion is  too  striking  to  have  escaped  detection — in  which  a  present  or 
prior  rheumatic  attack,  with  or  without  heart  affection,  is  the  only 
cause  to  which  the  chorea  can  be  traced.  Many  cases  there  are,  too, 
in  which  a  rheumatic  family  history  forms  the  only  noteworthy 
feature. 

In  discussing  the  pathology  of  rheumatic  chorea,  we  thus  have  two 
different  classes  of  cases  to  deal  with — those  in  which  the  chorea 
occurs  either  in  connection  with,  or  subsequent  to,  a  rheumatic 
attack;  and  those  in  which  there  is  only  a  family  history  of  rheu- 
matism. 

A  rheumatic  attack  means  inflammation  of  an  essential  and  im- 
portant part  of  the  motor  apparatus  and  general  disturbance  of  the 
whole  system.  If  a  nervous  shock,  or  derangement  of  the  digestive 
or  uterine  organs,  may  induce  chorea  in  one  predisposed  to  it,  a 
rheumatic  attack  or  an  endocarditis  may  almost  certainly  do  so  too; 
for  general  rheumatic  disturbance  of  the  motor  apparatus  cannot  but 
be  regarded  as  a  possible  cause  of  disturbance  of  the  motor  centres. 
Thus  the  rheumatic  diathesis  may  be  the  predisposing  and  the  rheu- 
matic attack  the  exciting  cause  of  an  attack  of  chorea.  The  combina- 
tion of  these  two  causes  in  the  same  subject  suffices  to  explain  the 
sx)ecial  tendency  of  chorea  to  occur  in  those  who  have  suffered  from 
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rheumatism.  The  heart  complications,  to  which  the  choreic  phe- 
nomena are  by  some  ascribed,  are  a  mere  incidental  accompaniment 
of  the  disease.  They  may,  of  course,  act  as  an  exciting  cause  in  the 
same  way  as  the  joint  affection  or  derangement  of  the  uterine  organs 
may,  but  they  are  not  essential  to  the  production  of  chorea. 

But  the  predisposing  cause  may  exist  without  the  exciting.  There 
may  be  a  family  predisposition  to  rheumatism,  without  the  disease 
haying  ever  occurred  in  a  given  member  of  the  family.  Choreic 
symptoms  may  show  themselves  in  such  a  one  without  any  prior 
rheumatic  attack,  the  exciting  cause  being  some  other  disturbing 
agency,  such  as  shock  or  gastric  or  uterine  disturbance.  No  matter 
what  the  exciting  cause,  the  disease  is  fitly  described  as  one  of  rheu- 
matic chorea,  if  what  tended  to  its  production,  and  predisposed  to  its 
existence,  was  the  rheumatic  constitution  of  the  individual. 

In  a  rheumatic  subject  predisposed  to  chorea  through  a  suscep- 
tible condition  of  the  motor  centres,  it  is  an  accident  whether  the 
chorea,  when  it  does  occur,  comes  on  in  connection  with  a  rheumatic 
attack,  subsequently  to  it,  or  prior  to  and  independently  of  it.  The 
ultimate  pathological  explanation  of  the  relation  of  the  rheumatism 
and  the  chorea  is  the  same  in  each ;  the  one  disease  consists  in  dis- 
turbance of  the  peripheral  portion  of  the  motor  apparatus  of  the 
body ;  the  other  consists  in  disturbance  of  the  motor  centres. 

In  persons  with  susceptible  and  easily  disturbed  motor  centres 
chorea  may  be  induced  by  causes  which  would  not  give  rise  to  it  in 
others.  The  motor  centres  are  most  easily  disturbed  in  people  of 
rheumatic  constitution  because  rheumatism  is  essentially  a  disease 
of  the  parts  of  the  body  over  which  the  motor  centres  preside.  Other 
morbid  conditions,  gout  and  rheumatoid  arthritis,  also  affect  the 
motor  apparatus,  without  disturbing  the  motor  centres;  but  then  they 
occur  at  an  age  at  which  chorea  does  not  manifest  itself.  Chorea  is 
essentially  a  disease  of  youth — so  is  rheumatism;  it  is  the  only  joint 
trouble  which  is  so. 
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Synonyms. 

In  the  writings  of  Hippocrates  and  AretsBUs,  goat  is  known  as  a/o- 
9fnTti^,  a  term  derived  from  «/>^/>">,  a  joint,  and  t^j?,  inflammation.  As 
the  foot  was  the  most  conspicuous  seat  of  the  disease,  it  was  by 
these  early  authors  frequently  called  r^odd^pr^,  or  nodu^pa,  a  derivative 
of  the  words  t^ou^  {gen.  r.od6^)  and  «r/*a,  signifying  a  disease  or  attack 
involving  the  feet.  By  some  of  the  early  Greek  authors  it  was  men- 
tioned as  TTotJaXyta  from  ^^ou^  and  «^r"y>  denoting  and  calling  attention 
to  the  painful  condition  of  the  feet  during  the  attacks  of  the  disease. 

From  the  Greek  these  terms  were  transferred  without  change  into 
the  Latin.  Under  the  empire  we  find  the  terms  arthritis  and  poda- 
gra in  common  use.  Pliny  mentions  a  morbus  arthritis,  under  which 
he  probably  includes  rheumatism  as  well  as  gout.  The  writers  of 
the  later  Greek  empire,  taking  their  cue  from  the  word  podagra,  am- 
plified their  terminology  by  coining  such  words  as  chiragra,  from 
Z^ipj  the  hand,  and  «r/»a,  a  seizure,  or  attack ;  gonagra,  from  r"^^» 
the  knee;  omagra,  from  ^/i^'V,  the  shoulder;  tenontagra,  from  rivwv, 
a  tendon;  cleisagra,  or  cleidagra,  from  x^£«V,  the  clavicle;  odoniagra, 
from  odofj^,  a  tooth ;  thus  illustrating  the  pliability  and  the  exuber- 
ance of  the  Greek  language  in  its  adaptation  to  the  necessities  of  an 
expanding  scientific  literature.  As  these  later  terms  came  into  use 
they  were  employed  to  indicate  the  particular  species  of  the  disease, 
while  the  word  arthritis  was  used  with  increasing  precision  as  the 
generic  term  to  denote  articular  disease  in  general. 

The  disease  did  not  escape  the  notice  of  the  comic  poets,  who  be- 
stowed upon  it  various  names  that  lie  outside  of  the  pale  of  science. 

Its  aristocratic  relationship  was  recognized  in  the  name  morbus 
domirwrum,  by  which  it  was  known  to  Latin  authors.  The  modem 
name  gout  first  appears  in  its  Latin  antecedent  gutta,  a  term  that 
was  employed  by  Radulphus,  or  Kudolph,  who  wrote  in  the  later 
years  of  the  thirteenth  century.  He  taught  that  gout  was  a  disease 
that  was  caused  by  a  humor  that  flowed  drop  by  drop,  guttatim,  into 
the  joints.  Hence  the  term  passed  into  the  diflferent  European  lan- 
guages, giving  us  goatte  in  French;  Gicht  in  (Jerman;  gotta  in  Ital- 
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ian;  gota  in  Spanish.  Other  names  have  also  been  employed  in 
different  countries,  by  different  authors.  Among  the  early  Saxon- 
English  the  disease  was  called  foiadU  or  footroddle^  that  is,  fooirmh 
By  the  Germans  it  is  known  in  the  popular  vocabulary  as  GUedei'sucht^ 
Gichtschmerzeny  Fusagicht.  Among  the  learned  it  has  been  known  as 
febris  podagrica;  podagra  arthritis  ;  arthritis  uratica^  or  urica;  pan- 
arthritis xirica;  arthrodania  podagrica  ;  cauma  podagricurriy  from  xaufia, 
burning ;  arthrosia  podagra.  Latent  and  irregular  forms  of  the  dis- 
ease have  been  denoted  by  the  terms  lithiasis,  and  lithcemia^  derived 
from  Ad^oy,  a  stone,  and  aTM«,  the  blood,  having  reference  to  the  pres- 
ence of  lithic  or  uric  acid  compounds  in  the  blood  and  tissues  of  the 
patient  who  suffered  from  the  imperfectly  developed  varieties  of  the 
disease. 

History. 

It  is  impossible  to  assign  a  date  beyond  which  gout  was  unknown. 
The  treatises  of  Hippocrates  describe  the  disease  in  unmistakable 
language.  Upon  the  monuments  of  Egypt  the  gentry  of  that  ancient 
country  are  depicted  in  the  enjoyment  of  liberal  vinous  potations,  with 
all  the  accessories  that  are  provocative  of  arthritis. 

We  are  told  (1  Kings  xv.)  that,  about  nine  hundred  years  be- 
fore Christ,  Asa,  the  king  of  Jerusalem,  the  great-grandson  of  Solo- 
mon, died  of  the  gout.  From  that  day  to  the  present  time,  there  are 
few  of  the  monarchs  and  great  men  of  the  earth,  who  have  not  felt  the 
twinges  of  the  arch-enemy.  •  To  say  nothing  of  Persian  and  Chinese 
and  Japanese  experience  in  that  line,  we  find  in  the  light  literature 
of  Greece  and  Bome  frequent  allusions  to  the  over-weighted  and 
irascible  victim  of  podagra,  who  is  vastly  amusing  to  every  one  but 
himself. 

Even  among  more  serious  authors,  men  of  the  world,  like  Seneca, 
complain  of  the  luxury  that  had  debauched  the  imperial  Bomans,  so 
that  even  the  ladies  of  the  court  were  bald,  and  fat,  and  gouty  by  rea- 
son of  the  ardor  with  which  they  devoted  themselves  to  the  worship 
of  Venus  and  Bacchus.  BBstory  continually  repeats  itself;  and 
wherever  wealth  and  leisure  abound,  gout  has  embittered  the  lives  of 
the  votaries  of  pleasure.  Nor  have  they  alone  been  numbered  among 
the  victims  of  the  disease.  Many  of  the  most  eminent  among  the  in- 
tellectual leaders  of  men  have  been,  either  as  a  consequence  of  their 
own  errors  or  through  hereditary  predisposition,  made  to  suffer  in 
common  with  the  princes  of  fashion  and  dissipation. 

The  famous  John  Milton,  author  of  "Paradise  Lost,"  in  addition 
to  the  total  loss  of  sight  was  a  great  sufferer  with  gout,  which  stiffened 
and  deformed  his  fingers.    His  well-known  contemporary,  the  indua- 
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trious  Samuel  Pepys,  was  from  early  life  a  martyr  to  the  stone  and 
to  visceral  gout. 

Not  alone,  bat  perhaps  most  conspicuous  among  politicians,  was 
the  famous  Lord  Chatham,  whose  experiences  with  the  protean  forms 
of  the  disease  have  been  so  gi*aphically  described  by  Lecky  in  his 
"History  of  England  during  the  Eighteenth  Century." 

From  the  dawn  of  English  history  till  the  i)remier8hip  of  Lord 
Beaconsfield,  there  are  few  of  the  prominent  men  of  Great  Britain  who 
have  not  contributed  their  share  to  the  illustration  of  the  clinical 
course  of  the  disease.  In  this  work  the  medical  profession  is  not 
without  honor,  for  it  was  the  learned  Sydenham  whose  thirty-four 
years  of  exi)erience  with  the  disease  enabled  him  to  compose  that  de- 
scription of  gout  which  had  never  been  equalled,  has  never  since  been 
surpassed,  and  is  still  a  medical  classic.  At  the  early  age  of  sixty- 
five  his  life  was  terminated  by  an  acute  attack  of  the  disease  with 
which  he  had  so  long  contended. 

As  one  reads  the  pages  of  history  it  is  with  painful  interest  that 
one  remarks  the  manner  in  which  many  of  the  most  precious  lives 
were  shortened  and  old  age  was  tormented  by  the  gout. 

Allusion  has  beeti  already  made  to  the  writings  of  Hipx)ocrates. 
Li  his  work  "  On  the  Prognostics"  he  says :  "  With  regard  to  persons 
afflicted  with  the  gout,  those  who  are  aged,  have  tophi  in  their  joints, 
who  have  led  a  hard  life,  and  whose  bowels  are  constipated,  are  be- 
yond the  power  of  medicine  to  cure. 

And  among  the  Aphorisms  occur  the  following : 

*^  Eunuchs  do  not  take  the  gout,  nor  become  bald. 

"A  woman  does  not  take  the  gout,  unless  her  menses  be  stopped." 

But  when  Celsus  and  Galen  wrote,  in  the  days  of  the  Csesars,  lux- 
ury had  risen  to  such  a  height  that  both  women  and  eunuchs  became 
bald  and  suffered  with  the  gout.  Hippocrates  also  notes  the  greater 
prevalence  of  gouty  affections  in  spring  and  in  autumn ;  and  it  was 
his  opinion  that  the  inflammatory  symptoms  by  which  they  were  ac- 
companied subsided  in  the  course  of  forty  days. 

These  ancient  authors  scarcely  distinguished  gout  from  rheu- 
matism, and  for  this  reason  Sydenham  and  others  have  conjectured 
that  gout  was  more  prevalent  in  ancient  times,  while  rheumatism  was 
a  comi)aratively  modem  disease.  But  the  examination  of  the  bodies 
of  the  dead  from  the  buried  cities  of  Pompeii  and  Herculaneum  has 
resulted  in  the  discovery  of  the  articular  lesions  of  chronic  rheuma- 
tism, thus  proving  a  very  respectable  antiquity  for  that  disease. 

It  is  thought  that  Aretaeus  of  Cappadocia,  writing  in  the  first  cen- 
tury, had  some  perception  of  the  difference  between  the  two  diseases 
when  he  asserted  that  "  Pain  that  is  prevalent  in  all  the  joints  con- 
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stitates  arthritis ;  but  pain  in  the  foot  is  the  characteristic  symptom 
of  what  is  called  x)0(lagra."  The  same  author  appears  to  have  been 
well  informed  regarding  the  etiology  of  the  disorder,  for  he  goes  on 
to  say :  "  The  victims  of  the  disease  always  ascribe  it  to  a  tight  shoe, 
or  to  a  long  walk,  or  a  blow,  or  some  sort  of  pressure,  but  not  one  of 
them  will  acknowledge  the  real  cause  of  his  malady ;  and  if  you  in- 
form them  that  they  have  the  gout,  they  pretend  not  to  believe  it." 

The  most  complete  and  graphic  description  of  the  gout  that  has 
reached  us  from  the  early  years  of  the  Christian  era  has  been  usually 
attributed  to  Cselius  Aurelianus,  a  Numidian  physician  who  taught 
medicine  in  the  city  of  Home,  about  the  close  of  the  fourth  century. 
He  translated  into  Latin  numerous  volumes  that  had  been  composed 
in  Greek  by  Soranus  of  Ephesus,  a  graduate  of  the  medical  school  of 
Alexandria,  and  one  of  the  most  distinguished  physicians  in  Borne 
during  the  reign  of  the  emperora  Trajan  and  Hadrian.  His  original 
works  have  been  lost,  and  are  only  known  by  their  translations, 
which  have  been  often  erroneously  considered  as  the  composition  at 
first  hand  of  their  translator.  Their  real  author  was  a  fashionable 
obstetrician,  and  one  of  the  immediate  predecessors  and  rivals  of 
Galen,  yet  he  found  time  to  become  one  of  the  most  voluminous  and 
highly  esteemed  medical  writers  of  imperial  Eome.  His  description 
of  acute  gout  is  as  ajccurate  and  as  vivid  as  the  corresponding  work 
of  Sydenham.  His  companions  and  successors  in  the  palmy  days  of 
the  Alexandrian  medical  school  were  thoroughly  familiar  with  the 
physiognomy  of  gout,  and  they  endeavored  to  search  out  its  remote 
causes,  and  to  determine  its  pathogeny. 

Alexander  of  Tralles  advised  bleeding,  in  order  to  reduce  the  local 
inflammation,  and  he  employed  as  an  internal  remedy  a  plant  {her- 
modactyliis)  that  was  probably  allied  to  colchicum. 

Aetius  and  Paul  of  ^gina  respectively  noted  the  hereditary  char- 
acter of  the  disease,  and  the  conspicuous  influence  of  fatigue,  de- 
bauchery, and  drunkenness  as  exciting  causes. 

During  the  middle  ages  but  little  progress  was  made  toward  a 
comprehensive  theory  of  gout.  The  over-rated  Arabian  physicians 
merely  repeated  what  they  had  learned  of  the  Alexandrian  tradition. 

But  toward  the  close  of  the  thirteenth  century,  a  learned  Greek 
physician,  Demetrius  of  Pepagomenus,  prepared  for  the  benefit  of 
his  master,  the  Byzantine  emperor  Michael  Paleologus,  a  summary  of 
existing  knowledge  on  the  subject  of  gout.  In  this  carefully  wrought 
compilation  the  theories  of  Galen  dominate  the  work,  but  the  clinical 
picture  of  the  disease  is  accurately  drawn.  Gout  is  represented  as  a 
general  disorder  with  variable  local  manifestations,  and  its  causation 
is  ascribed  to  debility  of  the  digestive  apparatus,  and  an  erroneous 
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mode  of  living.  These  factors  lead  to  an  overloading  of  the  body 
with  peccant  humors  that  discharge  themselves  upon  the  articulations. 
Hence  the  prime  importance  of  moderation  and  temperance  as  pro- 
phylactic measures.  But  this  prescription,  so  easy  to  give,  was  in 
those  days  no  more  willingly  accepted  than  in  our  own  Jin  de  siick. 

During  all  these  centuries  it  is  evident  that  the  distinction  be- 
tween gout  and  rheumatism  was  not  always  kept  clearly  in  view. 

It  was  to  the  learned  Baillou,  who  at  the  close  of  the  sixteenth 
century  stood  at  the  head  of  the  medical  faculty  in  Paris,  that  must 
be  credited  the  honor  of  establishing  the  differential  diagnosis  be- 
tween the  two  diseases.  A  century  later,  Sydenham,  in  his  classical 
essay,  sharply  defined  the  limits  of  the  kindred  articular  inflamma- 
tions, and  studied  in  his  own  person  the  natural  history  of  gout  with 
the  truly  scientific  spirit  of  the  modern  school. 

The  eighteenth  century  could  add  but  little  to  the  work  of 
Sydenham. 

Musgrave  devoted  an  essay  to  the  consideration  of  the  metastatic 
and  visceral  forms  of  gout;  and  during  the  later  years  of  the  century, 
CuUen  endeavored  to  account  for  the  phenomena  of  the  disease  by 
reference  to  a  supposed  disorder  of  the  nervous  function. 

Upon  the  continent,  Boerhaave,  van  Swieten,  Hoffmann,  and  Stahl 
wrote  learnedly,  but  contributed  very  little  to  the  advancement  of 
knowledge  of  the  subject.  For  many  of  the  years  of  the  seventeenth 
and  eighteenth  centuries  it  was  believed  that  the  concretions  which 
hampered  the  joints  of  the  gouty  were  due  to  a  precipitate  of  "  tar- 
tar" upon  the  articulations,  this  tartaric  salt  being  derived  from  the 
ill-ripened  wine  that  was  consumed  by  the  patient. 

Sydenham  was  too  far-seeing  and  too  well-read  in  ancient  lore  to 
admit  so  crude  an  explanation.  He  taught  the  ancient  doctrine  of 
peccant  humors  that  were  thus  eliminated  from  the  circulation,  but 
it  was  only  through  the  process  of  chemical  investigation  that  the 
true  nature  of  the  deposit  was  determined. 

Wollaston  and  Tennant,  in  1797,  announced  as  the  result  of  anal- 
ysis that  the  concretions  of  gout  consisted  of  sodium  urate,  a  discov- 
ery that  has  led  up  to  some  of  the  most  important  of  modem  theories 
of  the  disease.  In  England  the  leaders  of  medicine  during  the  nine- 
teenth century — Scudamore,  Prout,  Holland,  Forbes,  Graves,  Good, 
To^d,  Watson,  Duckworth,  and  especially  Sir  Alfred  Garrod — have 
elaborated  the  doctrine  of  uric-acid  intoxication. 

In  France  the  same  views  were  accepted  by  Andral  and  Bayer  in 
the  earlier  part  of  the  century.  Cruveilhier  and  the  pathological 
anatomists  made  careful  studies  of  tophi  and  the  articular  lesions. 
Banvier,  d'Ollivier,  and  Lancereaux  have  devoted  much  time  to  the 
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lesions  of  visceral  gout;  and  in  comparatively  recent  years  Charcot 
has  enriched  the  literature  of  medicine  with  his  lucid  descriptions  of 
arthiitic  disease,  while  Bouchard  and  his  pupils  have  done  good  ser- 
vice by  emphasizing  the  diathetic  character  of  the  disorder. 

In  Germany,  where  gout  is  less  common,  the  subject  has  been 
ably  reviewed  by  Virchow,  Senator,  Erlenmayer,  Seligsohn,  Ebstein, 
and  Pfeiffer.  It  is  in  England,  however,  that  the  subject  is  still  in- 
vestigated with  the  greatest  interest.  Latham,  Roberts,  and  Haig 
are  among  the  most  recent  students  and  observers  of  their  national 
disease.  To  Haig,  especially,  belongs  the  honor  of  being  the  most 
recent,  the  most  enthusiastic,  and  the  most  perspicuous  of  all  the 
writers  who  have  illuminated  the  subject  since  Garrod  commenced 
the  work  that  is  being  thus  continued.  Incomplete  as  much  of  his 
labor  must  be  considered,  it  is  based  upon  a  correct  method,  and  only 
needs  extension  to  reach  the  most  imx>ortant  results. 

In  America  the  conditions  of  life  during  the  colonial  x>©riod  were 
unfavorable  to  extensive  observation  of  the  manifestations  of  acute 
gout;  but  with  the  settlement  of  the  country  and  the  growth  of  lux- 
ury the  disease  becomes  more  frequent  in  the  centres  of  population. 

The  famous  Benjamin  Rush  devotes  a  chapter  to  the  subject ;  and 
the  medical  journals  of  the  early  part  of  the  nineteenth  century  con- 
tain occasional  references  to  exhibitions  of  the  disease  in  the  persons 
of  stranded  Eurox)eans  or  Americans  who  had  acquired  European 
habits  of  life.  But,  with  larger  experience,  it  has  become  apx)arent 
that  even  among  temperate  Americans  the  irregular  and  masked 
forms  of  arthritism  are  not  uncommon. 

A  whole  literature  of  observations  on  this  branch  of  the  subject  is 
in  process  of  formation,  and  much  that  is  interesting  may  be  exx)ected 
from  this  line  of  research. 

Definition. 

To  formulate  a  concisely  accurate  definition  of  gout  is  impossible, 
for  the  reason  that  the  disease  is  not  a  simple  entity,  but  is  both  a 
local  disorder  and  a  general  i)erversion  of  nutrition. 

More  than  this — it  is  one  of  the  most  conspicuous  manifestations 
of  a  particular  diathesis.  Gout  belongs  to  that  remarkable  group  of 
diseases  in  which  the  existence  of  an  individual  tendency  on  the  part 
of  the  patient  constitutes  what  is  known  as  the  arthritic  diathesis. 

By  the  term  diathesis  is  signified  not  merely  an  hereditary  or  ac- 
quired predisposition,  but  a  predisposition  to  certain  related  diseases. 
The  particidar  diseases  that  are  grouped  in  the  arthritic  class  are  not 
so  much  related  by  location  and  community  of  symptoms  as  by  the 
fact  that  they  are,  in  some  way  that  is  not  yet  fully  comprehended, 
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connected  with  a  disorder  of  nutrition  which  hinders  the  process  of 
oxidation  in  the  tissues.  As  a  consequence  of  imperfect  oxidation 
the  liquids  and  the  solids  of  the  body  become  charged  with  products 
which  represent,  not  the  ultimate  residts  of  perfect  oxidation,  but 
rather  the  intermediate  steps  of  the  process.  Instead  of  water,  car- 
bonic acid,  and  urea,  as  the  only  terminal  products,  there  is  an  ex- 
cessive formation  of  uric  acid,  fat,  and  the  fatty  acids ;  and  sometimes 
there  is  a  surplus  of  unoxidized  sugar  which  is  ejected  as  an  unprofit- 
able excretion.  From  the  earliest  ages  this  diathetic  characteristic 
has  been  noted  by  every  observer  of  gout,  until  it  has  become  a 
settled  conviction  that  gout  is  only  a  special  manifestation  of  a  ten- 
dency which,  modified  by  the  varying  conditions  of  life,  results  now 
in  one,  and  again  in  another,  of  the  different  diseases  that  are  united 
in  the  arthritic  diathesis. 

Their  close  relationship  is  still  farther  illustrated  by  the  fact  that 
the  same  patient  may  sometimes  experience  a  number  or  all  of  t^iem, 
either  successively,  alternately,  or  at  the  same  time. 

Thus  it  is  not  an  uncommon  clinical  experience  to  witness  in  the 
same  subject  the  simultaneous  occurrence  of  baldness,  pityriasis,  ec- 
zema, varicose  veins,  hemorrhoids,  asthma,  chronic  catarrhal  inflam- 
mation of  the  mucous  membranes,  neuralgia,  and  some  form  of  irregu- 
lar gout  or  chronic  rheumatism.  Sometimes  it  is  obesity  and  gout  or 
diabetes  that  are  thus  associated.  Sometimes  obesity  exists  in  one 
generation,  and  is  followed  in  the  next  by  diabetes  or  by  the  gout; 
and  the  converse  may  also  be  witnessed. 

Gout  is,  therefore,  one  of  the  forms  in  which  the  arthritic  diathe- 
sis may  be  individualized.  But  it  is  not  merely  a  local  disease  of  the 
joints  marked  by  specific  lesions.  Nor  is  it  only  a  general  conse- 
quence of  an  excessive  accumulation  of  uric-acid  compounds  in  the 
body.  It  is  all  this,  and  something  more.  It  includes  also  the  per- 
version of  nutrition — a  perversion  that  does  not  proceed  at  random, 
but  is  based  upon  recondite  constitutional  i)eculiarities  which  may 
have  been  either  hereditary  or  acquired,  and  are  in  conformity  with 
certain,  as  yet  undiscovered,  processes  of  molecular  chemistry. 

We  know  that  these  processes  may  be  induced  by  errors  of  diet 
and  insufficient  muscular  exercise,  but  we  do  not  know  in  what  they 
ultimately  consist.  Three  facts  must  therefore  be  considered  in  con- 
nection with  every  example  of  gout :  1,  The  diathesis,  with  all  its  racial 
and  constitutional  affiliations ;  2,  the  chemical  condition  of  the  blood, 
overcharged  with  imperfectly  oxidized  compounds  of  nitrogen;  3,  the 
local  effects  of  the  precipitation  in  and  about  the  joints  and  other 
structures  of  such  nitrogenous  compounds,  typically  represented  by 

sodium  urates.     These  three  factors   may  be  aU  associated  in  the 
Vol.  II.— 22 
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same  individual;  or  one  or  more  may  be  suppressed,  giving  origin, 
in  the  first  place,  to  complete  and  typical  examples  of  the  disease, 
and  to  atypical,  undeveloped,  and  irregular  forms  when  suppression 
of  certain  fundamental  characteristics  has  occurred.  Thus,  in  the 
majority  of  acute  cases  of  the  disease,  it  is  comparatively  easy  to 
demonstrate  the  diathetic  x)eculiarities  and  tendencies  of  the  patient. 
It  is  also  an  easy  matter  to  find  urates  in  the  blood,  and  to  note  the 
local  injury  that  residts  from  infiltration  of  the  joints  and  other  tissues 
with  the  mineral  deposit.  Such  cases  constitute  the  regular,  typical 
form  of  gout. 

But  in  many  instances  it  is  impossible  to  discover  the  local  lesions 
that  were  just  now  indicated,  and  it  is  difficult  to  find  uric-acid  com- 
pounds in  the  blood;  yet  the  arthritic  diathesis  may  be  sufficiently 
conspicuous  through  the  occurrence  of  disorders  that  belong  to  the 
arthritic  group.  It  is,  therefore,  necessary  to  be  familiar  with  their 
physiognomy  in  order  to  medicate  them  successfully,  and  to  forewarn 
the  patient  against  evils  to  which  he  is  liable,  if  he  depart  from  the 
necessary  regimen.  Such  patients,  though  they  may  never  have  suf- 
fered with  articular  inflammation,  are  subject  to  paroxysms  of  hemi- 
crania,  or  asthma;  they  often  exhibit  patches  of  erythema  and 
eczema;  they  are  familiar  with  varicose  veins,  hemorrhoids,  enteral- 
gia,  gastralgia,  neuralgia  of  the  heart  and  precordial  nerves,  dry  and 
spasmodic  cough,  sneezing,  acid  dyspepsia,  depression  of  spirits, 
insomnia,  neurasthenia,  all  of  which  are  determined  by  the  i)ermanent 
existence  of  the  arthritic  predisposition,  and  are  allied  by  that  com- 
mon factor,  as  well  as  by  their  frequent  alternation  with  the  regular 
variety  of  the  disease.  Sometimes,  especially  as  the  years  progress, 
the  regular  form  of  gout,  by  which  the  patient  had  been  afflicted  in 
earlier  life,  becomes  suppressed,  and  in  its  place  appear  these  irregu- 
lar forms  of  the  disease.  Such  abarticular  manifestations  are  usually 
termed  irregular  gout,  not  because  they  furnish  less  characteristic 
exhibitions  of  arthritism,  but  because  of  their  irregular  incidence, 
coincidence,  and  sequence. 

By  the  older  physicians  these  forms  of  gout  were  often  described 
as  latent,  suppressed,  displaced,  or  metastatic  cases  of  the  disease. 
They  are  sufficiently  indicated  by  the  term  in-egular  as  contrasted 
with  regular  gout. 

It  is  often  convenient  to  speak  of  gout  as  being  either  acute  or 
chronic.  This  division  has  its  foundation  in  the  fact  that  the  par- 
oxysm of  regular  gout  is  usually  very  severe,  is  attended  by  acutely 
inflammatory  symptoms,  runs  a  rapid  course,  and  may  be  followed 
by  a  long  intermission  with  freedom  from  painful  disorder. 

But  in  too  many  instances  an  acute  attack  may  subside  into 
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chronic  misery,  in  which  the  use  of  the  terms  acute  and  chronic  is 
impossible  without  considerable  confusion  of  ideas. 

Besides  this,  it  must  never  be  forgotten  that,  no  matter  how  short 
and  sharp  the  paroxysm,  the  predisposition  upon  which  it  rests  is  a 
chronic  and  permanent  condition  of  ill-health. 

Without  attempting  to  give  a  definition  that  shall  rise  above  criti- 
cism, we  may,  therefore,  speak  of  gout  as  the  most  conspicuous  mani- 
festation of  a  predisposition  that  is  either  hereditary  or  acquired, 
and  is  in  both  cases  permanent  during  the  remainder  of  life. 

The  disease  may  be  either  acute  or  chronic  in  the  fluctuations  of 
its  course;  regular  or  irregular  in  its  evolution. 

Characterized,  in  acute  and  local  varieties  of  the  malady,  by  infil- 
tration of  the  articular  structures  with  compounds  of  uric  acid,  the 
tissues  of  the  entire  body  may  be  finally  either  directly  or  indirectly 
ruined  by  kindred  errors  of  nutrition.  The  progress  of  the  disorder 
is  marked  by  disturbances  of  sensation,  motion,  secretion,  excretion, 
and  nutrition  that  in  acute  cases  reach  the  level  of  active  local  inflam- 
mation accompanied  by  painful  swelling,  heat,  and  fever. 

Morbid  Anatomy. 

The  deformation  and  destruction  of  the  joints  that  take  place  in 
chronic  gout  furnish  a  picture  with  which  the  earliest  of  investiga- 
tors were  only  too  familiar.  The  ancient  writers  were  careful  observ- 
ers, and  many  of  their  descriptions  of  the  macroscopic  appearance 
produced  by  the  disease  are  as  perfect  as  anything  that  has  since  been 
recorded.  The  chalky  deposits  that  infiltrate  the  joints  were,  how- 
ever, regarded  as  something  uncommon,  and  only  to  be  found  in 
chronic  and  inveterate  cases  of  the  disease.  They  were  supposed  to 
represent  the  "  peccant  humors"  that  filtered  drop  by  drop  into  the 
cavity  of  the  aff'ected  joint,  until  it  could  hold  no  more,  and  over- 
flowed into  the  adjacent  tissues. 

The  great  merit  of  Sir  A.  Garrod's  researches  lay  in  his  demon- 
stration of  the  fact  that  the  urates,  which  compose  the  bulk  of  these 
deposits,  were  not  absent  from  the  articular  tissues  in  cases  of  acute 
and  recent  gout — even  when  no  external  evidence  of  infiltration  could 
be  detected.  To  his  investigations  is  due  the  proof  that  in  every  case 
of  articular  gout  uratic  infiltration  is  the  primitive  and  all-important 
fact. 

When  a  gouty  joint  from  a  patient  in  an  early  stage  of  the  dis- 
ease is  laid  open  for  inspection,  the  first  thing  that  fixes  the  attention 
is  the  change  that  is  exhibited  by  the  diarthrodial  surfaces.  Instead 
of  the  uniformly  smooth  and  yellowish-white  surface  presented  by  the 
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cartilaginous  investment  of  healthy  bones,  there  are  visible,  here  and 
there,  stains  and  streaks  and  spots  of  a  dull  clayey-white,  imbedded 
in  the  substance  of  the  cartilages.  The  superficial  layer  of  pavement 
cells  is  not  involved  at  this  early  period  of  infiltration,  and  the  articu- 
lation stiU  retains  its  normal  shape  and  function.  But  as  the  disease 
progresses  the  process  of  infiltration  advances,  until  the  entire  carti- 
lage at  the  end  of  the  bone  is  transformed  into  a  uniformly  clayey- 
white  substance  occupied  by  a  deposit  of  sodium  urate.  The  su- 
perficial layer  is  now  attacked,  and  the  articular  surface  becomes 
roughened  by  the  destruction  of  the  endothelial  layer. 

These  erosions  become  deeper  and  wider,  and  irregular  protru- 
sions of  inflammatory  tissue  that  has  become  saturated  with  urates 
encroach  on  the  cavity  of  the  joint.  In  aggravated  cases  the  original 
diarthrodial  structures  disappear,  and  the  roughened  ends  of  the 
bones  project  into  an  irregular  cavity  that  is  filled  with  a  semifluid 
substance  that  resembles  a  mixture  of  plaster-of-Paris  and  water 
before  it  has  solidified.  The  capsule  of  the  joint  and  its  comi)onent 
ligaments  and  tendons  are  also  in  like  manner  saturated  with  mineral 
matter,  which  is  sometimes  thus  accumulated  in  great  quantity,  to  the 
utter  deformation  and  ruin  of  the  affected  part. 

The  location  of  this  morbid  process  is  not  an  accidental  aflfair. 
The  small  joints  of  the  extremities  are  the  favorite  points  of  attack. 
The  frequency  with  which  the  articulations  of  the  great  toe  are  in- 
vaded in  cases  of  typical  gout  has  always  arrested  attention.  Next 
in  order  come  the  metatarao-  and  metacarpo-phalangeal  articula- 
tions ;  then  the  joints  at  the  ankle  and  the  wrist. 

The  larger  articulations  of  the  upper  and  lower  extremities,  and  of 
the  vertebral  column,  are  less  liable  to  invasion,  and  when  they  suf- 
fer, the  progress  of  the  disease  from  the  i)eriphery  toward  the  cen- 
tre is  less  regularly  marked.  Occasionally,  however,  some  of  the 
large  joints  are  diseased,  while  tlie  smaller  joints  of  the  hand  and 
wrist  remain  entirely  free  from  infiltration.  As  a  general  rule  the 
extent  and  the  severity  of  the  lesions  are  proportionate  to  the  fre- 
quency and  the  intensity  of  the  local  att*icks  of  the  disease;  but 
sometimes  it  happens  that  post-mortem  examination  reveals  charac- 
teristic changes  in  articulations  that  had  never  been  suspected  of 
disorder  during  the  life  of  the  patient. 

An  interesting  fact  that  may  be  noted  in  this  connection  is  the 
manner  in  which  the  diarthrodial  infiltration  progresses.  It  is  not 
at  the  periphery  of  the  joint  that  the  characteristic  clay-colored  spot 
appears  at  the  commencement  of  the  process ;  it  is  in  the  central  por- 
tion of  the  cartilaginous  expanse  that  the  primitive  lesion  is  dis- 
coverable.    Here  is  the  most  conspicuous  area  of  change,  while  the 
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peripheral  portions  of  the  articular  surface  exhibit  only  insignificant 
streaks  and  spots  of  disease.  Since  the  regions  thus  primitively 
involved  are  the  farthest  removed  from  the  network  of  nutrient  capil- 
laries that  feed  the  diarthrodial  structures,  it  is  highly  probable  that 
the  cause  of  this  selection  lies  in  the  comparative  absence  of  circula- 
tion and  the  more  easily  retarded  nutrition  that  must  characterize 
such  territories.  It  is  also  probable  that  the  direct  effect  of  superior 
pressure  ui)on  certain  portions  of  the  cartilages  may  act  as  a  deter- 
mining cause.  The  well-known  fact  that  a  gouty  attack  may  be  pre- 
cipitated by  a  long  walk,  a  dance,  or  any  other  event  that  necessitates 
unusual  compression  of  the  joint  sui*faces,  lends  additional  color  to 
this  hypothesis.  Wherever  circulation  and  nutrition  are  retarded,  a 
crystalline  deposit  of  sodium  urate  will  be  more  easily  effected.  For 
this  reason  the  process  of  infiltration  is  at  an  early  period  manifested 
at  the  points  of  insertion  of  the  lateral  and  inter-articular  ligaments ; 
so  that  when  the  joint  is  laid  open  the  clay -like  deposit  that  occupies 
the  centre  of  the  cartilage  is  separated  by  a  considerable  healthy  space 
from  the  streaks  and  smaller  patches  that  mark  the  ligamentous  struc- 
ture in  the  capsular  wall  of  the  articulation. 

Thus  far,  the  process  is  one  of  simple  infiltration,  analogous  to  the 
gradual  calcification  of  tissues  that  takes  place  in  the  bodies  of  the 
aged.  In  this  way  the  large  ligaments  of  an  affected  joint,  like  the 
knee  and  ankle,  may  in  the  long  course  of  the  disease  become  trans- 
formed into  completely  petrified  bands  and  cylinders  which  only  by 
their  position  ser\'e  to  indicate  the  healthy  tissue  in  which  they  orig- 
inated. Such  utter  destruction,  however,  is  not  so  conspicuous  in 
the  cax)sular  ligaments  as  it  is  in  the  large  crucial  ligaments  of  the 
knee  and  in  the  structure  of  the  ankle  and  wrist;  and  it  is  only 
iu  very  inveterate  cases  that  time  is  afforded  for  its  complete 
development. 

In  like  manner  with  the  cartilaginous  and  ligamentous  structures, 
the  synovial  membranes  and  their  fringe-like  processes  are  invaded. 
At  first,  the  delicate,  serous  surfaces  appear  as  if  dusted  over  with 
finely  powdered  plaster  of  Paris ;  but  close  inspection  shows  that  the 
deposit  is  not  upon  the  surface  but  is  laid  down  in  the  subserous 
tissue.  This  indicates  that,  as  in  the  cartilages  and  probably  every- 
where, it  is  an  interstitial  dex>osit  that  takes  place  instead  of  a  super- 
ficial precipitation  of  foreign  matter.  The  condition  of  the  synovial 
fluid  is  somewhat  variable.  In  old  cases  that  have  suffered  severely 
and  have  experienced  great  articular  disorganization,  the  fluid  con- 
tents of  the  joint  become  turbid,  thickened,  sometimes  acid,  and 
looking  like  thin  mortar.  This  appearance  is  due  to  the  presence  of 
orate  of  sodium  in  the  form  of  fine  particles  like  dust  that  can  be 
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recovered  from  the  desiccated  liquid.  But,  more  frequently,  when 
the  cartilages  have  not  been  disorganized  by  ulceration  the  synovial 
fluid  exhibits  little,  if  any,  change.  Sometimes,  however,  there  is 
almost  total  absence  of  the  lubricating  fluid,  though  the  small  amount 
that  is  present  retains  its  ordinary  qualities,  and  contains  no  mineral 
matter  in  suspension.  The  acid  reaction  of  the  synovial  liquid  that 
has  been  above  noted  is  not  of  frequent  occurrence. 

Even  after  considerable  lesions  of  the  joints  it  is  usual  to  remark 
a  neutral  or  alkaline  reaction  on  the  part  of  the  articular  contents. 
It  is  probable  that  these  differences  depend  chiefly  upon  the  extent 
to  which  the  joint  surfaces  have  become  incrusted  with  a  uratic  de- 
posit. So  long  as  that  deposit  is  inconsiderable  and  does  not  invade 
the  serous  cells  that  elaborate  the  synovial  fluid,  so  long  will  the 
liquid  contents  of  the  joint  retain  their  normal  reaction  and  appear- 
ance. But  when  the  serous  membrane  has  been  invaded  by  the 
mineral  incrustation,  as  its  cells  become  detached,  they  carry  with 
them  a  contribution  of  sodium  urate  by  which  the  constitution  of  the 
liquid  is  finally  transformed. 

By  the  process  above  described  it  is  evident  that  great  changes 
must  be  effected  in  the  articular  structures.  But  the  deposits  of  min- 
eral matter  that  are  thus  formed  do  not  remain  inoperative  in  the 
way  of  farther  change.  By  their  presence  they  interfere  mechanically 
with  circulation  and  nutrition.  They  serve  to  irritate  the  nervous 
filaments  with  which  the  articular  tissues  are  more  or  less  richly  en- 
dowed. Conse(iuently,  the  phenomena  of  irritation  are  soon  mani- 
fested, and,  through  the  influence  upon  the  nervous  system  that  is 
thus  originated,  nuti'ition  is  further  impaired.  Even  in  mild  cases, 
before  the  joint  surfaces  are  injured,  microscopical  examination  of 
the  cartilages "  in  which  interstitial  infiltration  has  begun  shows  that 
inflammatory  action  is  evident  in  the  immediate  vicinity  of  the  foreign 
matter  that  has  been  thus  intruded  into  the  diai't'hrodial  sub- 
stance. 

It  is  in  the  cartilage  that  the  process  of  inflammation  begins. 
Here  a  double  action  may  be  observed:  proliferation  and  necrosis 
of  cartilage  cells.  In  the  central  poi*tions  of  the  joint  the  process 
of  necrosis  is  most  consjricuous.  Inflammation  rapidly  leads  to  cellu- 
lar atrophy,  and  the  uratic  deposits  are  thus  laid  bare  so  that  by 
erosion  they  are  worn  down,  and  their  substance  is  washed  away  into 
the  cavity  of  the  joint.  With  the  extension  of  the  deposit,  the  pro- 
cess of  atrophic  inflammation  and  erosion  keeps  pace,  until  the  ends 
of  the  bones  are  worn  out  of  all  semblance  to  their  original 
structure. 

While  this  atrophic  process  gradually  erodes  the  bearings  of  the 
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joint,  a  different  state  of  nutrition  obtains  along  the  borders  of  the 
cartilage.  Here  the  deposits  are  relatively  small,  and  the  tissues  are 
relatively  rich  in  capillary  vessels.  Consequently,  the  inflammatory 
process  results  in  a  more  luxuriant  cell-growth ;  the  cartilage  cells 
break  up  and  are  replaced  by  embryonal  forms ;  the  marginal  struc- 
tures of  the  articulation  become  thickened  by  the  growth  of  what  are 
known  as  ecchondroaeSy  which  are  simply  masses  of  proliferating  cells 
originating  in  the  normal  cartilages  near  the  insertion  of  the  syno- 
vial membrane,  where  there  is  an  abundant  circulation  of  nutrient 
fluids.  The  free  surface  of  the  joint  in  consequence  of  this  process 
loses  its  natural  x>olished  appearance,  becomes  rough  and  irregular; 
while  the  normal  elasticity  of  its  fundamental  substance  is  exchanged 
for  a  brittle  and  earthy  fragility. 

The  elaborate  transformation  above  described  is  chiefly  notable 
in  the  large  joints  such  as  the  knee  and  the  ankle.  In  the  smaller 
articulations  of  the  toes  and  fingers,  the  destructive  processes  are  more 
uniform,  and  the  ruin  of  the  joints  is  more  complete.  Cartilages  and 
synovial  membranes  disappear  beyond  recognition,  and  the  ends  of 
the  bones  are  plastered  together  with  a  mortar-like  incrustation  that 
produces  complete  ankylosis  and  immobility  of  the  joint.  In  some 
cases  the  central  cavity  still  retains  some  moisture,  but  in  many  in- 
stances all  the  parts  of  the  articulation,  and  even  the  adjacent  tissues 
for  a  considerable  distance  outside  of  the  capsule,  «are  solidly  infil- 
trated. This  may  occur  in  cases  where  no  dislocation  nor  deviation 
of  the  phalanges  nor  any  swelling  of  the  joints  can  be  perceived. 

The  degree  in  which  the  true  osseous  structures  behind  the  diar- 
throdial  cartilages  escape  the  destruction  that  ruins  the  softer  tissues 
is  remarkable.  In  the  vicinity  of  the  larger  joints  the  epiphyseal 
portions  of  the  long  bones  sometimes  appear  unchanged,  though  the 
articulations  are  profoundly  altered  by  disease.  Usually,  however, 
the  bone  shares  in  the  morbid  process. 

A  certain  amount  of  osseous  swelling  can  be  demonstrated  as  the 
result  of  chronic  osteitis.  The  central  spongy  portion  becomes  more 
spongy  and  vacuolated,  while  the  peripheral  parts  are  condensed  and 
ebumated  by  the  infiltration  of  ordinary  earthy  salts. 

Unlike  the  cartilages  the  bones  almost  never  contain  uratic  de- 
posits. In  a  few  very  excei)tional  cases  which  were  observed  by 
Fereol  and  Sir  Alfred  Garrod,  the  diarthrodial  extremities  had  been 
destroyed,  and  certain  little  pockets  in  the  bony  substance  were  filled 
with  a  deposit  that  was  continuous  with  the  intra-articular  incrusta- 
tions. In  only  one  instance  did  Fereol  find  the  diaphysial  portion  of 
a  single  phalanx  actually  infiltrated  with  urates. 

The  periosteum,  on  the  contrary,  by  reason  of  its  fibrous  charac- 
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ter,  shares  in  the  predisposition  manifested  by  similar  articular  tis- 
sues to  become  the  seat  of  an  abundant  uratic  deposit. 

In  the  majority  of  cases,  then,  it  appears  that  the  osseous  changes 
consist  in  a  chronic  inflammation  that  rarefies  the  spongy  portion  of 
the  bone,  and  leads  to  an  increase  of  fatty  matter  in  its  substance, 
due  to  fatty  degeneration  of  the  osteoplastic  cells ;  while  the  external 
portion  of  the  shaft  becomes  eburnated  and  enlarged  without  uratic 
infiltration.  Occasionally  the  lesions  of  arthritis  deformaiis  are 
found  coexistent  with  those  of  gout.  This  is  especially  true  of  the 
smaller  joints,  which  are  sometimes  surrounded  by  osteophytes  that 
have  formed  in  the  marginal  structures.  These  growths,  however, 
are  not  characteristic  of  gout,  for  they  do  not  consist  of  urates,  and 
they  may  be  encountered  in  other  forms  of  arthritis. 

By  the  aid  of  the  microscope  the  infiltrative  process  is  made  still 
more  conspicuous.  The  crystalline  forms  of  sodium  urate  are  ren- 
dered visible,  so  that  the  dust-like  deposits  and  the  clayey  streaks 
and  patches  which  seem  to  incrust  the  cartilaginous  surfaces  can  be 
seen  to  lie  beneath  the  serous  investment.  Fine  lines  of  needle-like 
forms  can  be  traced  far  into  the  substance  of  the  cartilage,  radiating 
usually  from  a  central  mass  of  crystals  that  looks  opaque  and  homo- 
geneous by  reason  of  its  condensation.  It  seems  probable  that  these 
minute  structures  are  at  first  deposited  in  the  substance  of  the  car- 
tilage cells. 

It  is,  moreover,  certain  that  the  fundamental  substance  of  the  car- 
tilage is  also  occupied  by  the  same  crystalline  deposit;  but  whether 
the  process  goes  on  simultaneously  or  successively  in  these  two  struc- 
tures, cannot  be  positively  determined  at  present. 

When  the  irritation  excited  by  the  uratic  deposit  reaches  the  grade 
of  inflammatory  action  the  nuclei  of  the  cartilage  cells  multiply  and 
revert  to  their  embryonal  state.  The  superficial  layers  thus  crowded 
with  chondroplasts  of  recent  formation  become  organized  by  an  ar- 
rangement of  cellular  elements  in  rows  parallel  to  the  diarthrodial 
surface.  The  corresponding  layers  that  lie  contiguous  to  the  bone 
allow  their  proliferating  elements  to  range  -themselves  in  lines  that 
are  perpendicular  to  the  osseous  substance ;  while  the  intermediate 
layers  lie  at  random  without  any  attempt  at  linear  order.  At  an  early 
stage  of  the  process  the  joint  surfaces  exhibit  merely  an  absence  of 
their  normal  polish,  but  with  the  progress  of  the  disease  the  funda- 
mental substance  of  the  cartilage  splits  up,  giving  it  a  velvety 
appearance.  At  a  still  later  period  all  the  phenomena  of  erosive 
inflammation  and  mineral  incrustation  may  be  observed. 

In  the  articular  ligaments  and  synovial  structures  the  same  coarse 
of  events  may  be  studied.     The  process  begins  with  a  subserous  de- 
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posit  of  mineral  matter,  and  everything  else  foUows  as  in  the  carti- 
laginous structures. 

The  secondary  inflammation  is  less  conspicuous  than  it  is  in  the 
diarthrodial  substance,  but  there  is  a  similar  proliferation  of  embry- 
onal cells  that  insinuate  themselves  among  the  fibrous  elements  of 
the  synovial  membrane,  and  bud  out  into  little  adventitious  growths 
that  sometimes  undergo  fatty  degeneration. 

Outside  of  the  joints  the  dex)08its  of  urates  may  occur  in  many 
different  structures  of  the  body,  but  everywhere  the  process  is  the 
same ;  it  follows  the  same  course  and  is  accompanied  by  the  same  sec- 
ondary events.  In  the  neighborhood  of  the  affected  joints,  especially 
those  of  the  feet  and  hands,  the  periosteum,  the  ligaments,  and  other 
fibrous  tissues  become  incnisted  with  uric-acid  salts,  adding  to  the 
deformity  and  bulk  of  the  tophi  that  form  upon  the  joints  themselves. 
The  tendinous  sheaths  also  become  similarly  involved,  especially 
those  of  the  deep  and  superficial  flexors  of  the  fingers,  and  of  the  pe- 
roneal muscles  and  the  tendo  Achillis. 

The  various  bursee  are  very  generally  invaded.  Their  cavities  are 
greatly  distended,  and  are  occui)ied  with  a  more  or  less  ropy  or  semi- 
solid liquid  that  exhibits  every  stage  of  mixture  with  uric  salts. 
Sometimes  their  contents  are  stained  with  exuded  blood,  or  are  semi- 
purulent  from  infection  with  .pyogenic  bacteria. 

In  their  order  of  invasion  the  burssB  upon  the  great  toe  and  the 
metatarsal  joints  stand  first;  then  follow  those  al)out  the  heel,  the 
olecranon,  and  the  knee.  It  is  not  usual  to  find  evidences  of  disease 
in  the  bursse  elsewhere. 

It  is  in  these  inflamed  bursaD  that  is  started  the  infective  process 
that  sometimes  extends  to  the  adjacent  articulation,  and  results  in  pur- 
ulent inflammation  and  complete  destruction  of  the  infected  joint. 
It  is  not  an  uncommon  thing  in  old  cases  of  gout  to  be  able  to  trace 
this  process  through  all  its  stages,  from  incipient  bursal  inflamma- 
tion, through  i)erforation  of  the  articular  capsule,  to  final  suppuration 
and  ulceration  of  the  infiltrated  and  incrusted  tissues. 

Another  favorite  place  for  a  deposit  of  uric  salts  is  in  the  sub- 
cutaneous connective  tissue.  Here  they  accumidate  in  patches  under 
the  skin,  sometimes  following  the  course  of  a  tendon  or  muscle, 
usually  movable,  though  more  or  less  thoroughly  adherent  to  the 
under  surface  of  the  skin.  In  such  cases,  the  meshes  of  the  deep  layer, 
the  Malpighian  network,  become  infiltrated  with  urates  which  accu- 
mulate in  little  islets  that  are  separated  by  fibrous  bands. 

The  nutrition  of  the  skin  is  necessarily  hindered  by  this  incrusta- 
tion, and  the  integument  becomes  dry,  earthy,  and  variable  in  thick- 
ness.    Some  observers  have  thought  that  the  process  began  in  the 
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sudoriparous  glands,  but  analogy  seems  to  contradict  this  view,  since 
the  glandular  periphery  is  rich  in  capillary  vessels,  and  infiltra- 
tions elsewhere  affect  non-vascular  tissues  by  preference.  In  ad- 
vanced cases  the  skin  becomes  inflamed,  ulceration  takes  place,  and 
there  is  established  an  obstinate  sore  irom  the  surface  of  which  ex- 
udes a  mixture  of  blood  and  pus  and  uratic  salts.  In  this  way  the 
integument  may  be  extensively  undermined,  and  fistulous  passages 
opening  into  the  joints  may  be  excavated. 

Small  cutaneous  tophi  are  frequently  encountered  ui>on  different 
regions  of  the  body,  and  they  can  be  often  recognized  at  an  early 
stage  of  gout,  even  before  the  joints  have  been  invaded.  They  have 
been  carefully  studied  by  Charcot  and  by  Garrod  who  found  them 
in  nearly  half  his  cases.  They  are  usually  of  the  size  of  a  grain  of 
wheat,  but  they  sometimes  reach  the  dimensions  of  a  pea.  They 
are  exceedingly  persistent,  and  they  may  excite  the  processes  of  in- 
flammation and  ulceration  in  the  surrounding  tissue  like  tophaceous 
concretions  elsewhere.  Their  favorite  seat  is  in  the  external  ear, 
along  the  helix,  or  in  the  fissure  that  separates  the  helix  from  the 
anti-helix — less  frequently  in  the  anti-helix  or  xipon  the  inner  surface 
of  the  concha. 

Somewhat  similar  concretions  are  to  be  found  in  the  skin  upon 
the  palmar  surfaces  of  the  fingers.  Ulceration  followed  by  formation 
of  indelible  scars  is  a  common  event. 

Other  cutaneous  deposits  are  occasionally  discovered  in  the  eyelids, 
in  the  also  of  the  nose,  and  upon  the  cheeks,  in  the  skin  that  covers 
the  ulnar  border  of  the  forearm,  and  the  internal  aspect  of  the  tibia. 
Sometimes  concretions  of  various  size  are  found  in  the  integument,  or 
in  the  subcutaneous  areolar  tissue  of  the  glans  penis  or  of  the  cavern- 
ous portion  of  the  organ.  Occasionally  they  exist  in  the  deep  tissues 
of  the  cavernous  substance  itself. 

It  is  worthy  of  note  that  wherever  these  abarticular  tophi  are 
found,  they  are  always  related  to  the  connective  fibrous  elements  of 
the  affected  structure.  Everywhere  the  parenchymatous,  muscular, 
and  glandular  tissues  escape,  while  the  fibrous  elements  attract  to 
themselves  the  infiltrating  urates. 

Chemical  Characteristics  op  the  Tophi  in  Gout. 

Scheele  in  1776,  Tennant  and  Pearson  in  1796,  and  WoUaston  in 
1797,  demonstrated  the  existence  of  uric  acid  in  the  concretions  of 
gout.  Since  then,  a  number  of  analyses  have  been  made  by  physio- 
logical chemists.  The  results  obtained  by  Laugier,  Wurzer,  and 
Lehmann  are  given  in  the  following  table : 
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Laugier.  Wuraer.  Lehmann. 

Sodium  urate 25.92 

Calcium  urate. 15.75 

Sodium  chloride 16.70 

Potassium  chloride 

Calcium  phosphate 

Animal  matter 16.70 

Water                           i                               ^^  ^ 
Undetermined  residue  j 

Lehmann's  specimen  was  taken  from  a  metatarsal  tophus,  and  it 
is  probable  that  it  included  a"  fragment  of  bony  substance.  When  an 
unmixed  sx>ecimen  can  be  obtained,  it  usually  consists  almost  exclu- 
sively of  the  salts  of  uric  acid.  These  can  be  easily  recognized  by 
the  following  reaction : 

1.  Treated  with  dilute  hydrochloric  acid  there  is  no  effervescent 
escape  of  carbonic  acid  gas;  consequently  calcium  carbonate  is  not 
present. 

2.  Treated  with  nitric  acid  the  tophus  dissolves.  The  solution 
should  be  evaporated  in  a  porcelain  capsule  to  one-third  its  volume, 
when,  if  uric  acid  be  present,  a  yellowish  deposit  appears,  and,  on 
addition  of  a  few  drops  of  ammonia,  exhibits  a  rich  purple  color. 
This  is  known  as  the  murexid  test,  and  it  affords  a  very  accurate 
method  of  demonstrating  the  presence  of  uric  acid. 

3.  If  a  tophaceous  fragment  be  calcined  in  a  capsule,  the  pres- 
ence of  animal  matter  will  be  indicated  by  the  characteristic  odor. 
Treating  the  alkaline  residuum  with  a  solution  of  silver  nitrate,  the 
abundant  precipitate  of  silver  chloride  testifies  to  the  presence  of 
chlorides,  which  may  be  further  shown-  to  be  in  combination  with 
sodium. 

4.  If  a  preparation  be  placed  under  the  microscope  and  treated 
with  a  drop  of  acetic  acid,  it  is  possible  to  view  the  solution  of  the 
urate  of  sodium,  and  the  precipitation  of  uric  acid  crystals  upon  the 
surface  of  the  glass  slide. 

By  these  tests  it  is  always  possible  to  distinguish  a  uratic  deposit 
from  masses  of  merely  calcified  tissue.  In  the  examination  of  abar- 
ticular  and  visceral  lesions,  this  discrimination  sometimes  becomes  a 
matter  of  importance,  as  will  become  evident  in  the  study  of  the 

Visceral  Lesions  of  Gout. 

The  most  important  of  these  are  the  changes  that  are  produced  in 
the  kidneys,  of  which  the  granular  or  gouty  kidney  furnishes  the  type. 
Usually  surrounded  with  masses  of  fat  that  are  adherent  to  its  cap- 
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sule,  the  kidney  is  reduced  in  size,  and  its  capsule  appears  thick- 
ened, with  an  unevenly  warty  surface  due  to  retraction  of  the  fibrous 
trabeculee  within  the  substance  of  the  organ.  Small  cysts  frequently 
protrude  beneath  the  capsule,  and  they  may  be  easily  recognized  by 
their  translucent  envelope.  Owing  to  the  adhesions  that  have  grown 
up  between  the  fibrous  trabeculie  of  the  organ  and  its  investment,  it 
is  difficult  to  peel  off  the  capsule;  and  the  attempt  usually  results  in 
considerable  laceration  of  the  true  renal  surface.  An  incision  carried 
through  the  kidney  exhibits  very  decided  reduction  in  the  thickness 
of  the  cortex,  so  that  it  is  sometimes  reduced  to  a  mere  capsular  in- 
vestment of  the  tubular  and  pyramidal  portions.  This  part  of  the 
organ  is  less  atrophied,  but  the  tubules  are  spread  apart  by  the  in- 
jected vascular  tissue  and  the  intense  hyj)er8emia  in  the  vessels  that 
surround  the  pyramids.  The  walls  of  the  renal  pelvis  are  thickened 
and  congested ;  its  cavity  is  usually  dilated,  and  is  often  compressed 
by  outside  masses  of  encroaching  fat. 

Microscopical  examination  reveals  in  the  coiiex  an  extensive  pro- 
liferation of  connective  tissue,  by  which  the  convoluted  tubules  are 
crowded  apart;  the  glomeruli  are  contracted,  and  their  thickened 
capsules  are  fused  with  the  surrounding  connective  tissue,  while  the 
vascular  loops  and  tufts  within  their  cavities  exhibit  the  characteristic 
changes  that  are  due  to  peri-arteritis.  Among  the  uriniferous  tu- 
bules, some  have  yielded  to  the  pressure  of  the  contracting  fibrous 
elements,  and  have  disappeared;  the  majority  of  them  are  reduced 
in  calibre,  and  exhibit  evidence  of  atrophy,  though  still  conserving 
their  normal  epithelial  lining.  In  a  word,  the  histological  changes 
are  those  which  are  characteristic  of  ordinary  interstitial  nephritis. 
The  only  pathognomonic  sign  that  is  usually  present  in  the  majority 
of  gouty  kidneys  is  the  appearance  of  uratic  crystals  or  concretions. 
These  must  not  be  confounded  with  the  uric-acid  crystals  and  concre- 
tions which  are  commonly  found  in  the  renal  pelvis  and  tubules  of 
calculous  patients.  It  is  true  that  gouty  subjects  may  become  calcu- 
lous, and  then  the  kidneys  may  exhibit  a  mixture  of  uric-acid  and 
uratic  deposits;  but  in  the  uncomplicated  gouty  kidney  uric  acid  is. 
only  present  in  combination  with  a  sodic  or  calcic  base.  It  is  then 
encountered,  not  in  the  secreting  apparatus  of  the  organ,  but  in  its 
excretory  structures,  in  the  pyramidal  portion.  Here  may  be  discov- 
ered a  deposit  of  amorphous  urates  apparently  occupying  the  lumen  of 
the  uriniferous  tubules,  and  becoming  visible  as  fine,  white  strise  that 
follow  the  course  of  the  excretory  ducts.  Carefid  microscopical  ex- 
amination, however,  renders  it  evident  that  these  deposits  do  not  lie 
within  the  tubidi,  but  that  they  encumber  the  fibrous  tissue  between 
the  uiiniferous  tubules  which  stiU  remain  pervious  to  liquids.     Here, 
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then,  the  uratic  deposit  follows  the  same  law  that  was  observed  in  the 
infiltration  of  the  articular  structures. 

The  vascular  structures  of  the  kidney  are  not  always  invaded  by 
disease,  but  it  is  highly  probable  that  in  the  majority  of  advanced 
eases  their  walls  are  involved  in  the  sclerotic  process. 

Ebstein  reports  a  case  in  which  the  renal  papillse  had  ulcerated  as 
a  consequence  of  the  encroachment  of  tophaceous  deposits.  This 
must  be  a  rare  event. 

Mention  has  been  already  made  of  the  multiple  cysts  which  so 
frequently  abound  in  the  renal  substance.  These  are  sometimes  very 
numerous,  and  their  magnitude  may  cause  the  almost  complete  dis- 
appearance of  renal  tissue.  The  capsule  of  the  kidney  may  then  en- 
close a  number  of  contiguous  though  separate  cysts.  Their  contents 
are  subject  to  considerable  variation  of  color  and  consistence,  being 
sometimes  clear  and  colorless  like  water ;  or  sometimes  pigmented  and 
jelly-like.  The  pelves  of  such  kidneys  frequently  contain  calculi  of 
various  sizes  and  shax)es ;  and  similar  concretions  are  sometimes  found 
in  the  cystic  vacuolations  that  have  replaced  the-  renal  substance. 
The  concurrence  of  these  concretions  with  the  characteristic  articular 
lesions  of  gout  serves  to  indicate  the  intimate  relationship  that  asso- 
ciates gravel,  calculous  kidneys,  and  arthritic  disease  of  the  joints. 

Amyloid  degeneration  of  the  kidney  is  occasionally  connected  with 
uratic  deposits  in  the  organ.  Ebstein  and  others  have  repoi*ted  a 
few  cases  of  this  kind.  The  same  authors  hare  also  observed  numer- 
ous instances  in  which  extensive  incrustation  of  the  joints  was  unac- 
companied by  any  trace  of  uratic  deposit  in  the  kidneys.  Only  the 
lesions  of  chronic  interstitial  nephritis  were  present,  indicating  that 
chronic  inflammation,  rather  than  mineral  infiltration,  is  the  fact  of 
prime  importance  in  visceral  gout. 

The  circulatory  apparatus  stands  next  to  the  kidney  in  the  order 
of  incidence  of  visceral  gout.  The  heart  is  scarcely  ever  found,  after 
death,  in  a  perfectly  healthy  condition.  It  usually  presents  in  milder 
forms  of  the  disease  the  characteristic  ventricular  hyi)ertropliy  that 
is  associated  with  the  contracted  kidney,  chiefly  involving  the  left 
side  of  the  organ.  The  valves  exhibit  very  little  change.  The  mus- 
cular substance  of  the  heart  frequently  shows  a  sclerotic  change ;  but 
sometimes  it  is  absent  even  in  cases  of  considerable  hypertrophy. 

But  when  gout  has  become  inveterate,  and  the  joints  and  kidneys 
have  become  infiltrated  with  urates,  the  heart  exhibits  dilatation  of 
all  its  cavities.  The  muscular  fibres  present  the  appearance  of  gran- 
ular degeneration  with  partial  loss  of  striation.  The  entire  organ  is 
soft  and  flaccid;  its  walls  are  covered  with  fat  that  often  penetrates 
between  the  fibres  of  the  ventricular  wall.     The  valves  rarely  show  any 
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signs  of  disease;  their  discoloration  is  dependent  ux)on  x)ost-mortem 
imbibition;  and  if  diseased  they  are  covered  with  vegetations,  or  have 
undergone  calcification  as  in  ordinary  cases  of  endocarditis.  Very 
seldom  indeed  is  the  discovery  of  true  uratic  deposit  upon  the  cardiac 
valves,  yet  such  an  event  has  been  occasionally  noted.  In  like  man- 
ner, the  ai*terial  walls  hardly  ever  fail  to  present  extensive  atheroma- 
tous deposits,  but  are  only  in  the  most  exceptional  cases  invaded  by 
the  true  uratic  infiltrations.  The  large  vessels  near  the  heart  and  the 
cerebral  arteries  are  the  favorite  seats  of  degeneration.  The  inner 
coat  and  the  muscular  layer  of  the  arterial  wall  become  calcified, 
while  the  adjacent  parts  undergo  fatty  degeneration.  By  these  pro- 
cesses the  vascular  walls  lose  their  elasticity,  and  the  lumen  of  the 
vessels  is  diminished  or  wholly  obliterated.  Sometimes  ulceration 
occurs  around  the  atheromatous  patch,  and  thrombosis  may  ensue, 
with  consequent  liberation  of  emboli  and  obstruction  of  distant 
regions  of  the  circulatory  apparatus.  These  facts  are  of  prime  im- 
X)ortance  in  exx)lanation  of  the  proclivity  of  gouty  patients  to  diseases 
of  the  brain  and  to  cardiac  angina  dependent  upon  interference  with 
the  vascular  supply  of  those  organs. 

The  veins  present  in  a  minor  degree  the  same  lesions  that  have 
been  noted  in  the  arteries.  Sometimes  they  exhibit  the  clinical  phe- 
nomena of  phlebitis,  but  as  this  usually  terminates  in  recovery,  little 
is  known  about  its  anatomical  changes.  Occasionally  a  deposit  of 
urates  has  been  found  in  the  wall  of  a  vein,  even  though  the  arterial 
walls  were  not  coiTespondingly  aflfected,  but  this  is  a  very  rare  event. 
Varicosity  of  the  veins,  on  the  contrary,  is  one  of  the  most  common 
evidences  of  the  arthritic  diathesis.  Few  are  its  subjects  who  do  not 
sooner  or  later  display  this  proof  of  the  morbid  condition  of  their 
venous  system.  Hemorrhoids,  varicocele,  varices,  phlebitis,  or  peri- 
phlebitis, obstinate  ulcerations  dependent  upon  those  conditions,  and 
the  chronic  a3dema  so  frequently  involving  the  extremities  of  the 
gouty,  are  among  the  most  common  consequences  of  veno-vascular 
arthritism.  The  capillary  network  does  not  escape  the  general  morbid 
tendency.  Though  not  the  seat,  perhaps,  of  coarser  infiltration,  the 
frequent  occurrence  of  capillary  hemorrhages  in  different  tissues  of 
the  body  is  sufficient  to  show  that  these  minute  vessels  share  in  the 
universal  deterioration  of  structure  and  function  that  characterizes  the 
progress  of  gout. 

In  the  respiratory  organs,  it  is  sometimes  possible  to  discover 
uratic  deposits  in  the  bronchi,  but  this  is  an  unusual  incident.  More 
frequently  the  fibrous  structures  and  articulations  of  the  larynx  are 
thus  invaded.  The  mucous  membrane  escapes,  but  the  subjacent 
fibrous  tissues  are  sometimes  distinctly  infiltrated  with  urates.     Yet, 
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thongh  it  be  not  liable  to  such  deposits,  the  mucous  membrane  of  the 
air-passages  is  exceedingly  prone  to  infiltration  that  is  modified  if 
not  directly  caused  by  the  arthritic  predisposition  of  the  subject. 
Such  patients  in  early  childhood  are  subject  to  long-continued  attacks 
of  severe  bronchitis ;  as  infants  they  are  wheezy ;  and  as  they  advance 
in  years  their  lungs  become  emphysematous.  The  bronchial  mucous 
membrane  is  thickened  and  darkly  congested ;  the  bronchi  are  often 
dilated;  the  air  cells  of  the  lungs  are  greatly  enlarged,  and  their 
walls  have  lost  their  elasticity.  In  old  cases  that  have  succumbed  to 
failure  of  the  heart,  the  lungs  are  engorged  with  blood  and  other 
liquids.  Catarrhal  or  interatitial  pneumonia  is  sometimes  present; 
and  this  last  affection  is  accompanied  by  thickening  and  adhesion  of 
the  pleural  surfaces.  Tlie  lymphatic  vessels  sometimes  share  in  the  in- 
flammatory process — occasionally  even  to  the  extent  of  suppuration. 

The  digestive  organs  do  not  so  conspicuously  exhibit  lesions  that 
can  be  directly  attributed  to  gout,  yet  their  morbid  changes  contrib- 
ute to  the  suffering  of  the  patient,  and  often  hasten  the  fatal  termina- 
tion of  his  disease.  The  liver  most  frequently  exhibits  the  appear- 
ance due  to  chronic  congestion.  The  capsule  is  thickened,  and  the 
peritoneal  surface  is  often  adherent  to  adjacent  surfaces.  The 
lobules  are  surrounded  by  zones  of  pigment,  and  their  vessels  are 
dilated.  When  the  heart  fails  the  central  vessels  are  engorged  with 
stagnant  blood.  When  there  is  a  marked  tendency  to  obesity,  the 
organ  is  pale,  soft,  and  fatty.  Sometimes  the  degenerative  changes 
due  to  cirrhosis  are  present,  and  it  is  often  difficult  to  decide  whether 
the  condition  of  the  hepatic  tissue  is  due  to  gout  or  to  alcohol  which 
has  so  long  constituted  the  favorite  beverage  of  the  patient.  Judging 
from  analogies  furnished  by  the  condition  of  the  joints,  kidneys,  and 
heart,  it  seems  reasonable  to  believe  that  the  fibrous  tissue  of  the 
liver  may  be,  like  that  of  those  organs,  directly  affected  by  the 
arthritic  disease. 

The  stomach  presents  no  si)ecific  lesions  that  are  i)eculiar  to  gout. 
Its  mucous  lining  is  almost  always  in  a  state  of  chronic  inflamma- 
tion, but  this  can  be  usually  explained  by  the  dietetic  errors  of  the 
patients  in  the  matter  of  food  and  drink.  Sometimes,  when  the  kid- 
neys are  extensively  diseased,  the  gastric  membranes  show  an  unusual 
vascularity  and  irritation  caused  by  frequent  vomiting  and  hsematem- 
esis  of  ursemic  origin. 

The  intestines  seldom  exhibit  any  characteristic  lesions,  though 
in  rare  instances  the  villi  have  been  foimd  infiltrated  with  sodium 
urate.  Usually,  when  any  morbid  appearances  are  discovered  they 
are  due  to  ursemic  ulceration,  or  to  accidental  causes. 

The  brain  is  often  diseased  in  fatal  cases  of  gout,  but  seldom  does 
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it  display  anything  that  is  characteristic.  Diseased  vessels,  hemor- 
rhage, softening,  degeneration  of  the  cerebral  substance — ^all  these 
changes  may  be  due  to  old  age,  or  syphilis,  or  alcoholism,  so  that  it 
is  difficult  to  decide  how  far  gout  contributes  to  the  actual  disorder. 
Uratic  concretions  very  seldom  form  in  the  brain,  but  they  have  been 
occasionally  found  upon  the  meninges  of  the  brain  and  spinal  cord, 
and  upon  the  spinal  nerve  sheaths.  Sometimes  the  cerebro-spinal 
fluid  contains  crystals  of  sodium  urate.  But  it  is  always  in  the 
fibrous  tissue  that  participates  in  the  formation  of  the  nervous  enve- 
lopes that  the  deposit  is  found.  Thus,  it  is  in  the  sclerotic  coat  of  the 
eye — fibrous  envelope  of  the  retina — that  uratic  concretions  are  occa- 
sionally discovered,  while  the  other  tissues  of  the  organ  eflcai)e 
invasion. 

Changes  of  the  Blood  in  Gout. 

The  existence  of  "  peccant  humors"  in  the  blood  was  always  sus- 
pected to  be  the  cause  of  gout,  and  the  discovery  of  sodium  urate 
in  the  tophi  gave  a  great  show  of  probability  to  this  hypothesis. 
When  in  1848  Sir  A.  Garrod  demonstrated  an  excess  of  uric  acid  in 
the  blood  of  the  gouty,  one  of  the  most  important  advances  in  our 
knowledge  of  the  disease  was  made.  Garrod  most  ingeniously  sub- 
stituted for  the  tedious  chemical  research  of  the  laboratories  a 
simple  method  of  examination  that  could  be  performed  by  any  one 
at  the  bedside.  Having  drawn  a  smaU  quantity  of  blood  with  a  lan- 
cet or  a  cupping-glass,  the  serum  is  separated  after  coagulation  of  the 
mass,  and  is  placed  in  a  watch-crystal  or  small  porcelain  capsule. 
Six  droi)S  of  28-per-cent.  acetic  acid  are  then  added  to  every  drachm 
of  liquid,  and  a  few  threads  of  lint  are  immersed  in  it.  AU  the 
water  of  the  serum  is  allowed  to  evaporate,  and  at  the  end  of  twenty- 
four  hours,  or  more,  microscopical  examination  of  the  dried  threads 
finds  them  covered  with  rhombohedral  crystals  of  uric  acid.  A  con- 
trol specimen  procured  from  the  serum  of  a  healthy  person  shows 
nothing  of  the  sort.  A  similar  result  will  be  obtained  if  the  serosity 
of  a  blister  be  treated  in  the  same  way.  It  is  important  to  evaporate 
the  serum  at  a  temperature  that  does  not  exceed  70*^  F.,  for  if  the 
process  goes  on  too  i^apidly  crystals  will  not  form. 

If  fermentation  take  place  in  the  liquid,  it  becomes  covered  with  a 
pellicle  of  ammonio-magnesian  phosphates  that  get  entangled  with 
the  threads  and  conceal  the  uric  acid  crystals.  The  earthy  precipi- 
tates, however,  readily  dissolve  in  pure  water,  and  by  their  disap- 
pearance unmask  the  insoluble  uric-acid  deposit.  Fermentation  may 
cause  decomposition  of  the  acid  crystals,  resolving  them  into  oxalic 
acid,  urea,  and  allantoin. 
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It  is  necessary,  when  procuring  blood  or  serosity  for  this  experi- 
ment, to  avoid  the  neighborhood  of  an  actively  inflamed  joint.  Serum 
taken  from  an  area  of  inflammation  contains  no  uric  acid,  even  though 
it  be  abundant  in  the  blood  from  other  parts  of  the  body.  The  acid 
is  either  destroyed  within,  or  is  repelled  from  the  region  of  inflam- 
matory action. 

By  this  method  the  presence  of  uric  acid  in  the  blood  can  be 
demonstrated  in  all  cases  of  gout.  It  is  usually  more  abundant  dur- 
ing acute  attacks  of  the  disease,  but  it  can  be  also  discovered  during 
the  intervals  of  apparent  health,  as  well  as  in  cases  of  chronic  and 
irregular  manifestations  of  arthiitism.  Nor  is  it  in  the  blood  alone 
that  the  acid  is  present.  It  can  be  found  in  all  the  liquids  and 
tissues  of  the  body.  It  is  demonstrable  in  the  serous  fluids,  in  the 
lymph,  occasionally  in  the  perspiration,  in  morbid  exudations,  and 
even  in  the  serosity  that  moistens  the  surface  of  an  eczematous  patch. 

An  approximately  quantitative  estimate  of  the  amount  of  uric  acid 
in  the  serum  was  arrived  at  by  Garrod,  who  found  that  crystals  of 
the  acid  could  hardly  be  rendered  visible  with  the  microscope  unless 
they  exceeded  one  part  in  sixty-five  thousand ;  and  in  order  to  appear 
really  numerous  they  must  reach  the  proportion  of  one  part  in  six  or 
seven  thousand  parts  of  liquid. 

The  state  of  the  red  corimscles  of  the  blood  is  not  always  the  same. 
Garrod  and  his  successors  found  little  change  in  their  number,  but  in 
chronic  forms  of  the  disease  the  evident  anaemia  indicated  a  reduc- 
tion in  their  number  and  in  the  amount  of  haemoglobin.  This  im- 
poverishment of  the  blood  is  not  usually  so  great  as  it  often  appears 
to  be  in  chronic  rheumatism,  unless  the  occurrence  of  gout  is  asso- 
ciated with  lead  poisoning.  When  that  complication  exists  the  sever- 
est forms  of  anaemia  are  developed,  and  there  is  great  destruction  of 
the  red  blood  corpuscles,  with  corresponding  debility  and  exhaustion 
of  the  patient.  Comparatively  little  is  known  about  the  modifications 
of  the  blood-plasma.  There  is  an  increase  of  the  fibrin-forming  ele- 
ments in  acute  cases  of  the  disease,  so  that  the  blood  drawn  from 
such  patients  rapidly  coagulates  into  the  small  and  contracting  clot 
that  is  characteristic  of  active  inflammation.  Unless  renal  disease 
shoidd  coexist,  the  albumin  exhibits  no  change  of  any  ai)preciable 
character.  Even  then  the  albuminous  loss  through  the  kidneys  is 
too  small  to  exert  any  notable  effect  upon  the  composition  of  the 
plasma.  The  same  thing  is  probably  true  of  the  alkalinity  of  the 
blood — we  are  not  in  a  position  to  estimate  accurately  its  changes. 
The  presence  of  oxalic  acid  in  the  blood  was  frequently  noted  by 
Garrod,  but  this  should  not  occasion  surprise,  since  oxalic  acid  may 

be  obtained  by  splitting  up  the  molecule  of  uric  acid,  and  under  cer- 
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tain  circumstances  one  of  these  acids  could  not  be  present  without 
the  coexistence  of  the  other. 

Despite  the  fact  that  uric  acid  is  usually  overabundant  in  the 
blood  of  gouty  subjects,  there  are  cases  on  record  in  which  the  most 
careful  analysis  has  failed  to  demonstrate  its  presence,  even  though 
the  joints  were  thickly  incrusted  with  tophi.  Per  contra^  in  cases  of 
cirrhosis  of  the  liver,  gravel,  and  leukaemia  the  blood  contains  an 
excess  of  uric  acid  without  any  manifestation  of  gouty  symptoms. 
According  to  Haig,  those  symptoms  are  develoi)ed  not  by  the  &ee 
circulation  of  uric  acid  in  the  blood  current,  but  by  its  determination 
from  the  blood  into  the  articular  structures. 

The  Urine  m  Gtour. 

Much  confusion  exists  in  the  writings  of  the  earlier  authors  re- 
garding the  condition  of  the  urine  in  gout,  owing  to  faulty  methods 
of  analysis,  and  to  the  variable  quantity  and  quality  of  the  urine  itself 
in  the  different  stages  of  the  disease.  In  order  to  arrive  at  accurate 
knowledge  the  daily  quantity  of  urine  should  be  ascertained  for  a 
period  of  several  days  or  weeks;  and  the  amount  of  uric  acid  should 
not  be  estimated  from  the  daily  sum  total,  but  from  each  specimen 
that  is  voided  at  stated  intervals  during  the  twenty-four  hours.  This 
precaution  is  rendered  necessary  by  the  fact  that  the  discharge  of 
uric  acid  is  not  uniform,  but  is  subject  to  great  and  rapid  variations. 
During  an  acute  attack  of  gout  the  urine  exhibits  the  ordinary  char- 
acteristics of  febrile  urine — it  is  scanty,  high-colored,  acid,  often  in- 
creased in  specific  gravity,  yet  containing  little  uric  acid.  After  the 
attack,  and  during  convalescence,  the  urine  becomes  abundant,  of  a 
lighter  color,  and  richer  in  uric  acid.  The  recent  investigations  of 
E.  Pfeiffer  (BerUner  klmische  Wochenschriff,  16,  17,  19,  20,  and  22, 
1892)  agree  in  this  particular  with  the  earlier  observations  of  Garrod. 
According  to  Pf eiflfer,  the  secretion  of  uric  acid  is  diminished  in  acute 
gout,  while  it  is  increased  in  the  chronic  forms  of  the  disease  accom- 
panied by  incrustation  of  the  joints.  He  is  also  of  the  opinion  that 
while  the  production  of  uric  acid  is  not  increased  in  acute  gout,  in  the 
chronic  stage  it  does  show  an  increase.  In  both  forms  of  the  disease 
metabolism  is  diminished  and  the  excretion  of  urea  is  also  reduced 
accordingly.  The  analysis  of  Garrod  showed  that  in  acute  gout,  and 
in  chronic  gout  with  or  without  uratic  deposits,  there  was  a  reduction 
of  uric  acid  in  the  urine  to  a  point  below  the  normal  physiological 
amount.  These  observations  have  been  repeated  and  confirmed  by  a 
number  of  chemists. 

On  the  contrary,  however,   Bouchard,  Lecorche,  and  the  later 
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analysts  have  rex)orted  an  array  of  causes  in  which  the  quantity  of 
uric  acidy  though  somewhat  diminished  before  an  attack  of  acute 
gout,  rises  to  the  normal  figure,  or  even  exceeds  it,  during  and  after 
the  attack,  unless  the  kidneys  had  been  injured  by  chronic  inflamma- 
tion. Haig  has  recently  shown  that  these  apparently  contradictory 
statements  can  be  reconciled  by  taking  into  .account  the  fact  that  for 
every  individual  the  average  ratio  between  uric  acid  and  urea  in  the 
urine  remains  about  the  same  when  a  long  period  of  time  is  taken 
into  consideration.  So  that  it  becomes  necessary  to  measure  the 
(luantity  of  urea  as  well  as  of  uric  acid  that  is  voided,  and  to  ascer- 
tain the  quantitative  relation  between  these  two  substances,  in  order  to 
decide  whether  uric  acid  is  really  being  voided  in  excess  at  any  given 
time  in  the  course  of  the  disease.  The  normal  proportion  between 
uric  acid  and  urea  is  about  1 :  35.  Now,  if  this  proportion  be  dis- 
turbed so  that  the  urine  contains  the  two  substances  in  the  ratio  of, 
say,  1 :  28,  it  can  be  asserted  that  uric  acid  is  voided  in  excess,  even 
though  the  sum  total  of  urate  be  less  than  in  healthy  urine.  Since 
the  formation  of  uric  acid  is  assumed  to  take  place  at  a  rate  that  is 
uniform  with  that  of  urea,  the  quantity  that  is  actually  formed  in  the 
body  may  be  indicated  by  the  amount  of  urea  that  is  excreted  in  the 
urine;  consequently,  the  oscillation  in  the  discharge  of  urates  is  due 
to  retention  and  to  subsequent  reactionary  excretion  rather  than  to 
any  considerable  variation  in  production.  Therefore,  gouty  patients 
(whose  kidneys  have  not  been  ruined  by  chronic  nephritis)  if  they 
consume  large  quantities  of  animal  food,  will  excrete  large  amounts 
of  urea  and  urates;  but,  if  they  become  feeble  and  cachectic,  the 
formation  of  nitrogenous  excreta  will  sink  below  the  normal  level. 
And  when  from  any  cause  a  temporary  retention  of  urates  occurs,  it 
will  be  followed  by  a  sufficiently  excessive  discharge  to  even  up  the 
ratio. 

In  this  way,  it  may  be  possible  to  reconcile  some  of  the  apx)arent 
disagreements  of  observation.  When  normal  urine  is  rich  in  urea,  it 
is  acid,  and  the  blood  is  also  more  highly  charged  with  acid.  The 
l^roportion  of  uric  acid  to  urea  may  then  fall  to  1 :  35,  or  even  less ; 
there  is  apparently  less  uric  acid  in  the  urine  and  in  the  blood. 
But  if  the  amount  of  urea  be  reduced,  acidity  of  urine  and  blood  will 
fall,  and  the  urates  will  increase  in  both.  Such  oscillations  are  con- 
ditioned by  the  diet,  and  by  the  time  of  the  day.  During  the  day- 
time, the  blood  and  urine  are  rendered  less  acid  by  the  absorption  of 
food  from  the  alimentary  canal,  and  they  can  therefore  hold  in  solu- 
tion and  can  transport  a  larger  quantity  of  urates.  During  the  fast- 
ing period  of  night,  the  conditions  are  reversed :  the  blood  and  urine 
become  more  acid  and  are  less  capable  of  carrying  urates. 
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Now  when  by  the  agency  of  disease  a  similar  modification  of  the 
urine  is  effected,  the  quantity  of  urates  that  are  voided  is  correspond- 
ingly modified.  During  an  attack  the  highly  concentrated  acid 
urine  receives  a  smaller  excretion  of  urates  because  the  over-acidu- 
lated blood  cannot  transport  them  (Garrod).  They  are  retained 
in  the  tissues,  and  remain  there  until  the  subsequent  reaction  occurs, 
when  the  now  abundant,  limpid,  and  alkaline  urine  receives  from  the 
less  acidified  blood  the  excess  of  urates  that  have  been  retained  in 
the  body  during  the  febrile  paroxysm.  But  if  the  patient  has  been 
a  vigorous  and  voracious  feeder  till  the  time  of  the  attack,  his  urea 
and  ui-ic  acid  may  be  so  abundant  as  to  prevent  the  reduction  of  nitro- 
genous excreta  that  would  have  been  otherwise  apparent.  With  re- 
turning health,  he  resumes  his  faulty  habits,  and  very  little,  if  any, 
reduction  can  be  noted  at  any  time  (Bouchard). 

The  quantity  of  urea  that  is  voided  with  the  urine  does  not  ex- 
hibit any  special  variation  that  cannot  be  explained  by  the  change  of 
diet  in  an  acute  attack  of  gout.  Heavy  feeders,  who  indulge  in  animal 
food  till  the  outset  of  the  attack,  show  little  reduction  of  urea  until 
fever  and  loss  of  appetite  cause  abstinence  from  the  nitrogenous  ele- 
ments of  food.  In  like  manner,  the  degree  of  appetite  and  of  indul- 
gence during  chronic  gout  determines  the  quantity  of  urea.  Hearty 
eaters  void  the  full  amount,  while  cachectic  patients  and  vegetarians 
yield  only  a  comparatively  small  quantity. 

The  phosphates  exhibit  less  agreement  with  the  character  of 
the  diet,  because  they  are  so  largely  the  result  of  metabolism  within 
the  tissues.  For  this  reason,  the  quantity  will  vary  according  to 
the  rate  of  disassimilation.  In  young  and  vigorous  patients  the  dis- 
charge of  phosphates  may  be  actually  increased  during  an  attack; 
but  with  old,  atonic,  and  cachectic  subjects,  there  will  be  a  reduction 
below  the  normal  figure.  Much  also  depends  upon  the  state  of  the 
kidneys  in  the  determination  of  this  matter. 

A  highly  acid  state  of  the  urine  forms  a  common  characteristic 
of  arthritic  subjects.  During  the  state  of  comparative  health  that 
precedes  or  follows  an  attack,  the  persistent  acidity  of  the  urine  is  a 
notable  fact.  This  is  due  to  the  presence  of  the  acid  phosphate  of 
sodium,  a  salt  which,  if  it  should  exist  in  the  blood,  would  interfere 
with  the  solution  and  excretion  of  urates.  On  the  contrary,  the  di- 
sodic  hydrogen  phosphate  (NajHPOj  which  is  the  normal  sodium 
phosphate  of  healthy  blood,  is  an  excellent  solvent  of  urates,  hence 
the  advantage  of  a  highly  alkaline  state  of  the  circulating  fluids,  en- 
abling them  to  transport  and  to  discharge  in  a  soluble  state  the  uric- 
acid  salts  with  which  they  come  in  contact.  Sir  W.  Eoberts  has 
shown  {Lancet,  June  18th,  1892)  that  these  salts  normally  exist  in  the 
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fluids  of  the  healthy  body  in  the  form  of  quadri-urates,  which  are 
easily  soluble  and  are  readily  passed  through  the  kidneys.  But;  in 
the  uratie  deposits  which  infiltrate  the  joints  and  other  structures  of 
the  gouty,  the  urates  are  present  as  bi-urates,  the  most  stable  and 
insoluble  salts  that  are  formed  with  uric  acid.  In  the  ready 
transformation  of  quadri-urates  into  bi-urates,  and  vice  versa,  lies, 
according  to  Roberts,  the  explanation  of  many  of  the  phenomena  of 
gout.  The  uratie  sediments  that  are  so  frequently  precipitated  from 
the  urine  as  it  cools,  consist  of  quadri-urates  which  are  soluble  at 
the  temi)erature  of  the  body.  The  crystals  of  uric  acid,  like  grains 
of  red  i)epper,  that  are  deposited  from  highly  acid  urines,  are  lil)er- 
ated  by  the  decomposition  of  (luadri-urates  that  have  been  held  in 
solution  at  the  normal  temperature.  These  quadri-urates  are  very 
unstable,  and,  after  their  precipitation  from  the  urine  as  it  cools,  they 
break  up  into  uric  acid  and  bi-urates.  Contaminated  with  urinary 
pigment,  the  bi-urates  constitute  the  brick-dust  sediment  that  is  re- 
dissolved  when  the  urine  is  again  heated.  The  liberated  uric  acid 
rapidly  crystallizes  in  various  modifications  of  the  rhombohedral 
form,  and  sometimes  exhibits  a  considerable  deposit  that  is  readily 
distinguished  with  the  microscope  from  the  amorphous  bi-urates  that 
form  the  bulk  of  the  precipitate.  According  to  Roberts  {Lmwefy 
June  25th,  1892) ,  this  process  does  not  essentially  differ  from  the  gi'ad- 
ual  liberation  of  uric  acid  that  takes  place  slowly  in  all  healthy  urine 
which  has  been  guarded  against  fermentation.  Acted  upon  by  the 
water  of  the  urine  the  quadri-urates  slowly  break  up  into  bi-uratos 
and  free  uric  acid.  The  bi-urate  is  immediately  rotransformed  by 
double  decomposition  with  acid  sodium  plioB[)liate  into  a  (luadri- 
urate,  which  is  again  broken  up  by  the  action  of  water ;  and  thus  the 
process  goes  on  until  all  the  uric  acid  has  been  set  free.  The  pres- 
ence of  pigment,  for  which  urates  manifest  a  strong  affinity',  seems  to 
exert  a  retarding  influence  upon  these  chemical  reactions ;  otherwise, 
there  is  no  apparent  reason  why  uric  acid  should  not  be  always  pre- 
cipitated within  the  urinary  passages.  The  failure  of  such  inhibition 
is  probably  one  of  the  most  powerful  causes  of  the  deposit  of  uric 
acid  and  gravel  that  actually  takes  place  in  the  renal  i)elves  and  in 
the  bladder,  in  certain  forms  of  artliritism.  "  The  conditions  of  the 
urine  which  tend  to  accelerate  the  precipitation  of  uric  acid  are  high 
acidity,  i)Overty  in  salines,  low  pigmentation,  and  high  ]>ercentage  of 
uric  acid.  And,  conversely,  the  conditions  that  tend  to  postpone 
precipitation  are  depressed  acidity,  richness  in  salines,  richness  in 
pigments,  and  low  percentage  of  uric  acid — probably  the  most  impor- 
tant of  these  factors  is  the  grade  of  acidity"  (Roberts,  Lancet, 
Jnne  26,  1892,  p.  1,401) .     It  is  highly  probable  that  whenever  simi- 
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lar  conditions  obtain  in  the  blood  and  lymph,  a  similar  reaction  on 
the  part  of  uric  acid  may  occur  in  those  fluids  or  in  the  tissues  that 
they  irrigate.  In  the  pathological  establishment  of  such  conditions 
consists  the  initial  process  of  gout. 

Symptomatology  of  Gk>ut. 

Before  passing  to  the  consideration  of  the  symptoms  of  an  acute 
attack  of  articular  gout,  it  is  important  to  know  its  antecedents;  in 
a  word,  to  recognize  the  signs  that  characterize  the  arthritic  diathesis. 

By  this  term  is  meant  a  predisposition  to  a  certain  class  of  disorders 
and  diseases  that  are  naturally  related  to  each  other.  The  predis- 
position is  usually  inherited,  but  it  may  be  also  acciuired.  The 
signs  of  a  diathetic  tendency  are  not  always  well  marked,  but  in 
many  instances  their  array  is  complete,  and  as  conclusive  as  an 
articular  attack  itself  could  be.  Often,  however,  only  one  or  two 
marks  of  the  tendency  are  apparent,  and,  especially  among  children, 
the  scattered  evidences  need  the  support  of  a  definite  family  history 
in  order  to  render  them  instructive.  They  should  never  be  overlooked, 
for'in  many  doubtful  cases  they  may  furnish  the  clue  to  a  most  sug- 
gestive and  fruitful  line  of  inquiry. 

One  cannot  be  too  often  reminded  of  the  fact  that  the  existence  of 
a  diathetic  predisposition  is  incompatible  with  perfect  well-being. 
The  individual  may  appear  to  be  in  the  enjoyment  of  blooming  health ; 
his  color  is  high,  his  flesh  is  firm  and  abundant,  he  is  continually  in 
the  receipt  of  congratulations  upon  his  vigor  of  mind  and  body. 
Despite  all  this,  a  careful  physical  examination  will  never  fail  to  re- 
veal some  departure  from  the  normal  standard  long  before  the  out- 
break of  an  acute  attack  of  the  disease.  In  many  instances,  where 
the  habits  of  life  and  the  diet  preclude  aU  possibility  of  articular 
inflammation,  the  evidences  of  abarticular  or  irregular  gout  may  be 
discoverable.  It  is  thus  that  among  children  the  proof  of  arthritism 
may  be  often  gathered  from  the  concurrence  of  a  suspicious  family 
history  and  certain  skin  diseases  that  are  not  in  themselves  specially 
significant.  Unless  guided  by  a  characteristic  family  history,  it  is 
often  difficult  to  decide  whether  certain  unhealthy  manifestations  in 
infancy  should  classify  the  patient  as  arthritic  or  scrofulous. 

Among  the  earliest  manifestations  of  infantile  arthritism  is  the 
frequent  occurrence  of  indigestion.  The  child  may  be  fat  and  hearty, 
blessed  with  the  best  of  appetites,,  yet  subject  to  colic  and  constipa- 
tion, or  looseness  of  the  bowels.  The  face  and  scalp  are  disfigured 
by  an  obstinate  and  intensely  painful  eczema.  The  eruption  may  be 
either  dry  or  moist,  and  it  itches  frightfully,  so  that  the  hands  have 
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to  be  tied  in  order  to  prevent  scratching.  Yet  there  is  nothing 
pathognomonic  about  this  eruption.  It  is  its  obstinacy,  its  concur- 
rence with  other  arthritic  disorders,  and  a  bad  family  history  that 
serve  to  classify  it  among  the  precursory  phenomena  of  arthritism. 

We  are  not  yet  in  a  position  to  distinguish  infallibly  between  the 
two  great  diatheses,  the  arthritic  and  the  scrofulous. 

Besides  eczema,  the  teething  infant  is  prone  to  other  itching 
eruptions.  Urticaria,  erythema,  lichen,  and  various  unclassifiable 
pruriginous  irritations  of  the  skin  may  occur  without  any  apparent 
cause.  They  seem  to  be  dependent  upon  an  excessive  sensitiveness 
of  the  cutaneous  tissues  that  permits  them  to  experience  morbid 
excitement  from  causes  that  are  insufficient  to  arouse  the  correspond- 
ing structures  in  a  healthy  body. 

In  like  manner  the  mucous  surfaces  of  the  internal  passages  ex- 
hibit similar  irritability.  The  slightest  exposure  to  a  draught  or 
damp  air  causes  the  patient  to  "take  cold."  Coryza,  pharyngeal 
catan*h,  laryngitis,  laryngismus  stridulus,  bronchitis  may  follow 
each  other  in  quick  succession  or  may  concur  with  alarming  facility. 
But  these  inflammations  are  usually  of  short  duration,  and  do  not  dis- 
play the  persistent  tendency  to  tedious  muco-purulent  discharge  that 
characterizes  similar  affections  in  a  scrofulous  child.  Inspection  of 
the  throat  more  frequently  reveals  a  chronic  granular  pharyngitis 
rather  than  the  indolent  tonsillar  hy  i)ertrophy  that  belongs  to  scrofula. 

Another  manifestation  of  the  gouty  predisposition  is  sometimes 
witnessed  in  the  form  of  headache.  This  assumes  the  form  of  i)eriod- 
ical  and  recurrent  headache — usually  described  as  hemicrania  or 
migraine.  It  is  ujsually  encountered  among  the  children  of  parents 
one  or  both  of  whom  have  suffered  with  the  same  malady.  In  one  in- 
stance that  came  under  my  observation  the  record  of  migraine  could 
be  traced  back,  over  a  line  of  gouty  ancestors,  for  a  i)eriod  of  four 
hundred  years.  Cases  are  not  uncommon  among  children  of  six  or 
seven  years — sometimes  as  early  as  three, — giving  occasion  at  this 
early  age  for  anxiety  regarding  the  possibility  of  tubercular  menin- 
gitis as  the  exciting  cause  of  the  headache  and  vomiting  that  are  so 
violent  and  exhausting.  In  many  instances  these  recurrent  headaches 
form  the  only  conspicuous  evidence  of  arthritism  during  early  and 
middle  life,  if  the  habits  of  the  patient  do  not  provoke  the  character- 
istic articular  lesions. 

With  the  approach  of  adolescence,  it  is  not  an  uncommon  event 
to  experience  bleeding  from  the  nose — occasionally  at  the  time  of 
headache,  or  without  evident  provocation.  Such  hemorrhages  are 
analogous  to  the  hemorrhoidal  fluxes  and  the  paroxysmal  haamoglo- 
binurias  of  later  life. 
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At  the  age  of  puberty  attacks  of  articular  inflammation  that  can- 
not be  distinguished  from  acute  rheumatism  are  not  unusual.  Pui*- 
pura  sometimes  occurs,  either  with  or  without  the  usual  visceral  or 
articular  disturbances  that  accompany  non-arthritic  forms  of  the 
disease.  It  is  at  this  period  of  life  that  the  tendency  to  cutaneous 
disorders  which  marked  the  years  of  infancy  again  appears,  to  embit- 
ter the  experience  of  the  adolescent  patient.  Obstinate  eczema  once 
more  attacks  the  folds  of  skin  in  the  flexures  of  the  larger  joints,  and 
about  the  smaller  articulations  of  the  hands  and  feet;  often  exhibit- 
ing a  notable  tendency  to  symmetrical  eruption  upon  the  two  halves 
of  the  body.  Acne  begins  its  tedious  course  upon  the  temples,  nose, 
cheeks,  and  shoulders.  Sometimes  successive  attacks  of  boils  appear 
upon  the  neck  and  back.  The  pustules  of  acne  are  frequently  of  an 
almost  furuncular  character,  with  indurated  bases  and  an  indolent 
course  that  is  marked  by  passive  congestion  and  a  violaceous  hue. 
These  patients  usually  have  an  acid  stomach,  constipated  bowels, 
and  a  tendency  to  hemorrhoids  or  to  ^)ruritus  ani,  especially  in  con- 
nection with  the  hepatic  congestions  that  are  determined  by  the 
changeable  weather  during  the  spring  and  autumn  of  the  year. 

The  pharyngeal  mucous  membrane  at  this  age  exhibits,  in  a 
more  pronounced  form  than  in  early  childhood,  the  granular  appear- 
ance that  is  caused  by  chronic  inflammation  of  its  foUicles  and  other 
mucous  glands.  A  spasmodic  tendency  is  evident  in  connection  with 
the  bronchial  inflammation  that  occurs.  The  patient  wheezes  and 
coughs  with  such  violence  as  to  suggest  the  onset  of  asthma.  Hay 
asthma  sometimes  occurs  during  the  summer  months. 

The  organs  of  generation  give  evidence  of  participation  in  the 
universal  over-sensitiveness  that  is  so  prominent  a  feature  of  the 
arthritic  diathesis.  The  menstrual  flux  is  irregular  in  its  occur- 
rence, and  the  young  woman  sufi*ers  with  delay  in  the  establishment 
of  the  flow ;  it  may  be  either  excessive  or  scanty,  or  it  may  be  at- 
tended with  severe  lumbo-sacral  pain.  Headache  is  also  a  common 
incident,  either  before  or  after  the  monthly  period;  and  it  assumes 
the  usual  characteristics  of  hemicrania. 

The  intellectual  faculties  sometimes  share  in  the  disturbance  at 
this  time ;  the  patient  is  irritable,  pee^d8h,  and  depressed.  Young 
men  display  a  similar  exaggeration  of  the  emotions  in  association 
with  an  inordinate  irritability  that  takes  the  form  of  prolonged  and 
uncomfortable  erections,  with  nocturnal  emissions.  Herpetic  erup- 
tions sometimes  appear  upon  the  glans  and  prepuce.  The  urethra  is 
readily  inflamed,  so  that  infection  produces  most  painful  and  persis- 
tent forms  of  gonorrhoea.  Even  without  infection,  attacks  of  urethri- 
tis sometimes  exhibit  a  degi*ee  of  severity  that  completely  rivals  the 
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genuine  yenereal  disease.  Such  forms  of  urethritis  are  liable  to 
frequent  relapses,  and  they  often  subside  into  a  chronic  gleet  that 
is  almost  incurable.  This  state  of  things  is  usually  accompanied  by 
an  over-acid  state  of  the  urine  which  is  probably  one  of  the  principal 
causes  of  the  persistence  of  the  inflammation.  In  arthritic  children 
and  adolescents,  the  act  of  micturition  is  frequently  attended  by 
severe  cutting  pain  along  the  urethra,  even  when  no  inflammation  is 
present.  This  is  due  to  the  action  of  acid  urine  upon  an  inordinately 
sensitive  mucous  membrane.  So  hyperaesthetic  are  certain  individ- 
uals that  a  few  glasses  of  beer,  champagne,  or  cider  may  suffice  to  de- 
termine a  urethral  crisis,  especially  if  accompanied  by  venereal  ex- 
citement of  any  sort.  The  urine,  in  such  cases,  fre^iuently  deposits  a 
sediment  of  urates  or  of  uric  acid,  on  cooling.  This,  however,  should 
not  be  deemed  a  symptom  of  importance,  unless  associated  with  other 
evidences  of  the  arthritic  diathesis,  or  unless  the  incident  is  often 
rei)eated. 

During  the  i)eriod  of  adolescence,  headache  is  frequently  exi)eri- 
enced.  Any  little  disorder  of  the  digestive  organs  is  apt  to  be  ac- 
companied by  an  attack  of  migraine ;  and  in  many  instances  it  recurs 
^thout  any  apparent  cause.  Sometimes  it  assumes  the  character  of 
a  dull,  ill-defined  feeling  of  weight  and  pressure  within  the  cranium, 
rendering  the  patient  temporarily  inca])able  of  mental  application. 
Sometimes  the  pain  assumes  a  more  distinctly  neuralgic  character. 
The  eye  may  become  intensely  painful,  tliough  exhibiting  no  evidence 
of  other  disorder.  Often  the  sufferer  experiences  violent  shocks  of 
shooting  pain  that  dai-t  like  a  flash  from  one  part  of  the  head  to 
another,  constituting  a  local  manifestation  of  a  general  tendency  to 
lancinating  pains  in  other  organs  and  parts  of  the  body — quite  like 
what  is  so  frequently  experienced  in  tabes  dorsalis. 

Digestive  disorders,  which  were  usually  brief  and  transient  in 
childhood,  now  become  more  serious  than  formerly.  The  arthritic 
subject  usually  enjoys  a  good  appetite,  and  is  liable  to  overload  his 
stomach.  Fermentation,  acid  eructations,  and  accumulation  of  gas 
in  the  alimentary  canal,  now  occur.  The  stomach  becomes  distended 
— it  may  finally  be  dilated — and  there  is  a  constant  feeling  of  uneasi- 
ness in  the  epigastric  region.  The  act  of  eating  usually  adds  to  the 
distress,  and  may  be  followed  by  painful  irradiations  into  the  hypo- 
chondria and  interscapular  space.  The  appetite  may  be  extinguished, 
or  it  may  exhibit  great  exaggeration  and  perversion.  Young  women 
manifest  a  craving  for  all  sorts  of  indigestible  and  inedible  articles. 
Often  there  is  a  longing  for  acids,  pickles,  spices,  and  their  like. 
Sometimes,  especially  when  the  stomach  is  empty,  there  is  great 
abdominal  pain,  accompanied  by   feelings   of  intense  exhaustion. 
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This  variety  of  pain  differs  from  that  of  colic  or  ordinary  nenralgia, 
and  is  probably  seated  in  the  sympathetic  visceral  plexuses.  So 
general  does  the  disturbance  become,  that  distant  organs  may  be  in- 
volved in  the  paroxysm  of  distress.  The  association  of  headache  with 
gastralgia,  nausea,  and  vomiting  has  been  already  noted.  The  heart 
also  shares  in  the  disorder — exhibiting  disturbances  of  the  rhythm  and 
force  of  its  beat.  Violent  palpitation,  in-egular  and  intermittent 
pulsation,  with  temporary  dilatation  of  its  cavities,  and  feeble  circu- 
lation of  the  blood  in  the  extremities  and  organs  of  the  body,  are 
common  consequences  of  the  irritable  weakness  that  is  thus  rendered 
apparent.  Sometimes  an  attack  of  vertigo  adds  to  the  confusion  and 
disti-ess  of  the  sufferer,  though  this  complication  is  imusual  before 
the  latter  half  of  life  is  reached. 

In  many  instances  dy8i)ep8ia  seems  to  be  of  gastric  origin,  but  in 
many  others  the  liver  appears  to  be  the  principal  seat  of  disorder. 
There  is  a  bitter  taste  in  the  mouth,  especially  on  rising  in  the  morn- 
ing. A  yellow  fur  befouls  the  tongue ;  the  mouth  is  sticky,  and  the 
breath  may  become  offensive;  the  bowels  are  sluggish;  the  urine  is 
high-colored  and  loaded  with  pigment;  the  skin  becomes  slightly 
jaundiced.  This  array  of  symptoms  may  persist  for  a  long  period  of 
time,  and  may  disappear  by  gradual  resolution.  But  it  may  become 
aggravated,  and  be  finally  accompanied  by  e\'ident  enlargement  and 
tenderness  of  the  liver.  A  sensation  of  weight  and  dragging  pain 
may  be  experienced  in  the  right  hypochondrium.  At  last  the  diffi- 
culty culminates  in  a  "bilious  attack"  characterized  by  headache, 
bilious  vomiting,  and  sometimes  by  brief  diarrha^a,  after  which  the 
patient  feels  greatly  relieved.  In  certain  cases,  however,  the  phenom- 
ena of  intestinal  dyspepsia  become  quite  confirmed.  The  stomach 
may  not  be  involved,  and  in  such  case  there  is  no  dy8i)eptic  disorder 
until  an  hour  or  two  after  eating.  Then  the  abdomen  feels  tense  and 
uneasy;  there  is  great  flatulence,  and  gas  escapes  in. considerable 
quantity  from  the  anus  or  lingers  in  the  coils  of  the  intestines,  where 
it  intensifies  the  discomfort  of  the  sufferer.  The  faeces  are  usually 
clay-colored,  often  scanty  and  constipated,  or  passing  off  after  the  fash- 
ion of  a  mild  diarrhoea.  But  in  many  instances  the  disorder  is  only 
terminated  when  its  symptoms  are  merged  in  a  full-blown  attack  of 
articular  gout.  Sometimes  it  is  possible  for  an  experienced  patient 
thus  to  be  forewarned  of  an  approaching  attack  by  the  clay-colored 
stools  and  the  general  disturbance  of  intestinal  digestion,  indicative 
of  retention  of  biliary  excreta  as  well  as  of  delay  in  the  discharge  of 
urates  through  the  kidneys.  After  the  crisis  of  an  attack  there  is 
usually  an  excess  of  all  these  substances  in  the  fjeces  and  in  the  urine, 
indicating  a  close  connection  between  their  retention  and  the  phe- 
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nomena  of  the  diseaae.  Thus  it  appears  that  the  dyspepsia  with 
which  these  patients  suffer,  though  usually  involving  the  stomach 
and  all  below  it  at  the  same  time,  may  sometimes  attack  the  stomach 
alone  or  the  liver  and  its  dependencies  alone.  The  victims  of  hepatic 
dyspepsia  lose  their  appetite,  and  instinctively  crave  acids,  spices, 
bitters,  coffee,  and  alcoholic  stimulants,  to  aid  in  its  recovery,  though 
Huch  artificial  provocatives  usually  do  more  harm  than  good.  They 
also  tolerate  animal  food  that  is  dex)rived  of  fat;  but  they  cannot 
easily  digest  sugars,  starches,  or  farinaceous  articles  of  diet. 

Among  the  other  premonitory  symptoms  of  gout  have  been  noticed 
a  tendency  to  subconjunctival  congestion  affecting  the  sclerotic  and 
the  conjunctiva  in  the  neighborhood  of  the  insertion  of  the  ocular 
muscles.  It  is  usually  a  transient  phenomenon,  and  is  sometimes 
noted  among  rheumatic  subjects.  Scintillant  scotomata  and  hemi- 
anox)sia  are  also  sometimes  experienced  in  the  form  of  brief  paroxysms 
of  the  disorder.  Grinding  of  the  teeth  during  sleep  occasionally 
hapi)ens  at  any  age,  but  it  is  more  frequent  among  patients  in  later 
life.  Sometimes  their  molars  are  worn  nearly  to  the  gums  by  this 
mode  of  attrition. 

The  depression  of  spirits  that  has  been  already  noted  sometimes, 
especially  among  elderly  patients,  reaches  the  level  of  hypochondria, 
or  even  of  melancholia.  The  whole  character  is  temporarily  altered ; 
the  busy  leader  of 'men  becomes  incapable  of  restraining  his  own 
temper,  or  of  caring  for  anything  but  the  incidents  of  his  own  wretched 
health.  He  is  irascible,  unreasonable,  and  sometimes  violent  in  his 
behavior.  Witness  the  lives  of  Frederick  the  Great  and  his  father. 
Of  the  hypochondriacal  condition,  the  famous  Lord  Chatham  exhib- 
ited during  his  later  years  a  most  illustrious  example,  graphically 
narrated  by  the  historian  Lecky  ("History  of  England  during  the 
Eighteenth  Century,"  Vol.  III.,  pp.  133-156).  In  certain  cases, 
probably  predisposed  to  mental  derangement,  such  periods  of 
wretchedness  always  precede  an  attack  of  gout,  and  are  as  invariably 
dissipated  by  the  outbreak  of  inflammatory  symx)toms. 

The  phenomena  of  lithiasis,  of  the  hepatic  variety  as  well  as  the 
renal,  are  not  uncommon  precursors  of  a  gouty  attack.  They  occur 
after  the  usual  fashion  of  biliary  colics,  accompanied  by  pain  in  the 
stomach,  vomiting,  and  jaundice.  Or  there  may  be  excruciating  pain 
along  the  ureter,  radiating  down  the  si)ermatic  cord,  and  associ- 
ated with  retraction  of  the  testicle,  high-colored  or  bloody  urine,  and 
fiLnally  the  discharge  of  a  calculus  or  a  quantity  of  renal  sand. 

Sometimes  the  respiratory  organs  are  the  chief  seat  of  disturb- 
ance. Violent  fits  of  sneezing,  folio  .vod  by  a  copious  watery  dis- 
charge from  the  eyes  and  nasal  mucous  membranes,  may  occur  in 
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paroxysms  of  short  duration,  counterfeiting,  while  they  last,  the 
symptoms  of  hay  fever.  In  other  cases  the  bronchial  mucous  mem- 
brane bears  the  brunt  of  the  attack,  and  for  several  hours  at  a  time 
the  patient  displays  the  characteristic  phenomena  of  spasmodic 
asthma.  Occasionally,  the  oesophagus  is  involved  in  a  spasm  of 
brief  duration,  attended  by  difficult  and  somewhat  painful  deglutition 
and  a  general  sense  of  suffocation.  Gastralgic  paroxysms  are  not  in- 
frequent, during  which  the  sense  of  constriction  at  the  base  of  the 
thorax  and  the  obstinate  vomiting  and  pain  are  not  to  be  distin- 
guished from  the  agonizing  ""  gastric  crises"  of  tabes  dorsalis.  Such 
attacks  are  more  frequent  in  the  third  decade  of  life  than  at  an 
earlier  age. 

It  might  be  anticipated  that  with  such  an  enormous  list  of  premon- 
itory disorders  the  general  health  of  an  arthritic  subject  must  suffer 
severely.  On  the  contrary,  however,  the  individual  usually  retains 
the  appearance  of  vigorous  health.  The  patients  are  few  who  present 
at  the  same  time  any  considerable  number  of  the  above-mentioned 
disturbances  of  function.  Sometimes  it  is  true  that  in  the  same 
person  are  united  many  of  the  phenomena  that  are  characteristic  of 
the  arthritic  diathesis ;  but  in  numerous  cases  it  is  necessary  to  seek 
in  the  family  history  and  habits  of  the  individual  an  explanation  of 
the  rare  and  trifling  disorders  that  precede  and  advertise  the  advent 
of  an  attack  of  gout.  The  future  patient  is  fat  and  fresh  lookii^, 
frequently  athletic  and  muscular.  During  the  third  decade  of  l^e 
the  hair  frequently  begins  to  whiten  and  to  f aU ;  though  in  many 
instances  it  remains  luxuriantly  abundant  to  the  last.  Dandruff  often 
appears  upon  the  scalp,  on  the  chin,  and  occasionally  among  the 
pectoral  hairs  upon  the  sternal  surface  of  the  thorax.  The  pustula- 
tion  of  acne  often  deforms  the  adolescent  visage,  and  a  suspicion  of 
eczema  may  be  sometimes  detected  in  the  furrow  behind  the  ear  or 
at  the  base  of  the  ala  nasi.  Perspiration  flows  at  the  slightest  provo- 
cation, and  there  is  an  uncomfortable  sensitiveness  to  draughts  of 
chilly  air.  In  the  folds  of  skin  under  the  breasts,  in  the  groins,  and 
around  the  arms,  intertrigo  is  not  uncommon.  Urticaria  frequently 
appears,  and  herpetic  eruptions  break  out  upon  the  prepuce  and 
glans;  varicocele,  hemorrhoids,  and  varicose  veins  become  annoy- 
ingly  prominent,  and  are  frequently  associated  with  acid  dyspepsia, 
constipation,  headache,  and  vertigo.  The  urine  is  either  copious 
and  charged  with  urates,  or  it  may  be  scanty,  high-colored,  and  acid. 
From  time  to  time  the  respiration  is  disturbed  by  an  attack  of  spas- 
modic breathing,  and  the  heart  is  often  palpitating,  irregular,  and 
feeble  in  its  action.  Sometimes,  instead  of  a  fair  complexion,  blond 
hair,  and  corpulent  figure,  the  patient  presents  the  characteristics  of 
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the  bilious  temperament,  har^h  features,  a  dark  complexion,  and  an 
angular  frame.  In  such  cases  constipation,  hemorrhoids,  bilious 
derangement,  and  melancholia  have  been  thought  to  be  more  con- 
spicuous than  among  those  of  a  florid  type;  but  it  is  probable  that 
the  predominance  of  certain  symptoms  is  controlled  by  the  diet, 
habits,  and  conditions  of  life  as  much  as  by  the  original  constitution 
of  the  body.  Thus  it  is  a  matter  of  common  remark  that  dyspeptic 
symptoms  are  most  conspicuous  in  the  arthritic  rich  who  overfeed 
themselves  and  lie  in  the  lap  of  luxury.  They  suffer  with  congestive 
headaches,  epistaxis,  or  bleeding  piles;  seem  very  ill  for  a  short 
time,  and  then  quickly  recover  their  ordinary  vigorous  health,  which 
persists  until  the  next  paroxym,  or  until  the  precursory  ailments  are 
replaced  by  an  attack  of  genuine  gout.  Among  the  nervous  and  ill- 
nourished  subjects  of  arthritism,  headache,  insomnia,  and  neuralgia 
are  the  frequent  signs  of  the  diathesis.  Their  dyspepsia  is  of  the 
nervous  variety — it  is  less  severe,  but  more  persistent  than  the  corre- 
sponding form  of  indigestion  that  'exists  among  vigorous  and  robust 
individuals.  They  suffer  with  functional  disturbances  of  the  heart, 
and  with  bronchitis  that  is  often  accompanied  by  spasmodic  disorders 
of  respiration.  When,  at  last,  the  acute  attack  of  gout  is  developed, 
it  is  not  so  sudden,  or  so  violent,  or  so  brief  as  when  it  apx)ears  in  a 
plethoric  subject.  Its  counse,  also,  is  usually  more  prolonged ;  re- 
covery is  less  rapid  and  i)erfect;  and  there  is  greater  danger  of  the 
establishment  of  permanent  disability.  The  whole  course  of  events 
is  controlled  by  the  original  constitution  and  temperament  of  the 
patient.  The  most  notable  symptoms  are  furnished  by  the  weak- 
est organs  of  the  body,  and  consist  chiefly  in  an  exaggeration  of 
functional  defects  which  in  ordinary  health  are  present  but  not 
obtrusive. 

From  this  array  of  phenomena  it  is  evident  that  the  precursory 
symptoms  of  gout  may-  involve  a  disturbance  of  every  organ  and 
function  of  the  body.  Long  before  the  final  explosion,  the  arthritic 
subject  has  had  much  exi)erience  of  ill-health.  The  paroxysmal 
character  of  these  episodes,  their  brevity,  and  the  temporary  relief 
that  they  afford,  serve  to  indicate  their  kinship  to  the  real  articular 
attack  of  gout.  It  is  their  existence  and  their  persistent  recurrence 
that  indicate  the  arthritic  diathesis,  even  though,  by  reason  of  whole- 
some living,  they  may  never  culminate  in  the  acute  disease.  Recog- 
nition of  their  presence  and  significance  is  of  the  highest  importance, 
since  ux>on  such  early  and  intelligent  diagnosis  is  based  the  whole 
art  of  prophylaxis  and  of  physical  education  during  the  early  years 
of  life. 
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Symptoms  of  Acute  Gout. 

The  onset  of  an  attack  occurs  in  no  uniform  fashion.  Sometimes 
it  comes  on  suddenly,  in  the  midst  of  perfect  health,  and  the  patient 
is  waked  in  the  middle  of  the  night  by  a  terrific  pain  in  the  foot. 
Sometimes,  after  the  occuiTence  of  various  premonitory  symptoms, 
as  above  described,  all  pain  and  uneasiness  cease ;  there  is  perfect 
relief  from  suflFering;  the  spirits  rise  and  become  buoyant;  an  exalta- 
tion of  function  is  evident  in  every  organ  of  the  body.  But  this  is 
only  a  deceitful  lull  in  the  storm,  and  after  a  few  hours  of  comfort, 
the  attack  is  ushered  in  as  usual  with  an  agonizing  nocturnal  par- 
oxysm. With  certain  patients  this  mode  of  attack  is  uniformly  ex- 
perienced with  every  recurrence  of  the  disease.  In  other  instances, 
however,  the  premonitory  symptoms  x>6rsist  for  a  long  time,  and 
increase  in  severity  until  the  very  moment  of  the  articular  paroxysm. 

In  many  cases  the  future  localization  of  the  disease  is  predicted 
by  antecedent  pains  of  a  rheumatic  character  that  hover  around  the 
joints,  especially  in  the  lower  extremities.  Sometimes  they  are  as- 
sociated with  slight  articular  swelling  that  suggests  the  imminence 
of  an  attack  of  rheumatism.  Still  more  emphatic  is  the  appearance 
of  turgescent  veins  in  the  leg,  premonitory  of  the  swollen  veins  that 
are  to  be  found  in  the  neighborhood  of  an  acutely  inflamed  gouty 
joint.  Among  certain  patients,  the  attack  is  immediately  preceded 
by  a  feeling  of  profound  prostration  and  universal  exhaustion.  This 
experience  is  often  a  consequence  of  some  form  of  physical  or  mental 
over-exertion.  Thus,  it  may  follow  excessive  fatigue  after  a  long 
walk,  a  debauch,  a  venereal  extravagance,  or  an  intellectual  eflfort  of 
unusual  duration  and  intensity.  The  patient  seeks  his  couch  in  a 
condition  of  feverish  lassitude  very  similar  to  that  of  influenza,  and 
before  morning  the  great  toe  is  violently  inflamed. 

But,  however  advertised  and  foreshadowed,  the  acute  attack  is 
marked  by  a  paroxysm  of  painful  inflammation  that  has  no  parallel 
in  other  diseases.  It  is  usually  in  the  middle  of  the  night,  between 
the  hours  of  twelve  and  two,  that  the  patient  is  waked  by  a  horrible 
pain  in  the  arch  of  his  foot,  or  at  the  base  of  the  great  toe.  He 
moves  and  twists  and  turns ;  he  draws  up  his  leg,  and  then  pushes 
it  out  again;  he  tries  every  possible  change  of  position;  but  in  vain. 
The  pain  will  not  cease.  At  first,  it  seems  like  that  of  a  sprain  or  a 
bruise,  and  the  mind  calls  up  all  the  incidents  of  the  preceding  day 
in  search  of  some  accidental  cause  for  such  distress.  As  the  hours 
roll  on,  the  agony  increases;  it  is  a  biting,  tearing,  crushing  pain, 
as  if  the  member  were  being  rent  by  the  teeth  of  a  tiger,  or  were 
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slowly  yielding  to  the  compression  of  a  vise.  The  suflferings  are  in- 
creased by  recurrent  spasmodic  muscular  contractions  that  shake 
the  limb.  The  weight  of  the  bed-clothes  is  intolerable,  and  every 
movement  of  the  bed  itself  is  unendurable.  Besides  pain  there  are 
redness,  heat,  and  swelling  in  the  affected  part.  A  universal  fever 
boms  the  patient;  all  the  classical  symptoms  of  acute  inflammation 
are  present. 

Fortunately,  however,  the  paroxysm  is  not  interminable.  Toward 
three  or  four  o'clock  in  the  morning  a  gradual  subsidence  of  the  pain 
begins.  Slowly  the  fever  yields;  a  gentle  moisture  bedews  the  fore- 
head; sleep. comes  at  last,  and  with  it  some  degree  of  imperfect  re- 
pose. When,  at  a  late  hour  of  the  morning,  the  patient  awakes,  his 
foot  is  lame  and  tender,  and  the  great-toe  joint  is  swelled  and  red. 
Still,  the  day  may  be  passed  in  comparative  comfort;  but  as  evening 
returns  the  paroxysm  is  renewed,  though  usually  with  a  degree  of 
severity  that  does  not  quite  equal  that  of  the  previous  night.  It 
reaches  its  height,  soon  after  midnight,  and  then  subsides  again  at 
the  approach  of  morning.  In  this  way  with  gradually  decreasing 
intensity  the  successive  paroxysms  follow  each  other  for  several  days 
—perhaps  for  an  entire  week.  Little  by  little  the  swelling  disap- 
pears; fever  ceases  its  manifestations;  appetite  returns;  and  in  a  few 
days  the  patient  is  restored  to  his  usual  health. 

Briefly  stated,  such  is  the  course  of  typical,  acute  articular  gout, 
involving  the  metatarsal  joint  of  the  great  toe.  Beviewing  the  indi- 
vidual symptoms,  it  is  evident  that  pain  is  the  first  and  most  con- 
spicuous phenomenon.  It  ushers  in  the  attack,  and  is  intolerable  before 
the  appearance  of  redness  and  swelling.  It  is  felt  not  so  much  in  the 
joint  between  the  bones,  as  in  the  phalanges  themselves — especially 
upon  the  lateral  borders.  In  many  respects  it  resembles  the  throb- 
bing, lancinating  pain  of  a  whitlow.  It  differs  from  the  pain  of  acute 
rheumatism  by  its  continuity  and  its  independence  of  movement  and 
pressure,  whereas  pain  at  the  beginning  of  a  rheumatic  attack  is  ag- 
Kravated  by  motion  and  flexure  of  the  joint.  Sometimes,  even  among 
vigorous  subjects,  the  suffering  is  quite  endurable ;  but  usually  words 
fail  to  indicate  the  agony  of  the  patient.  In  certain  cases  the  feeling 
is  Uke  that  of  a  dislocation;  in  others  the  toe  aches  as  if  it  had  been 
long  immersed  in  ice-water,  or  there  are  sensations  as  if  melted  lead 
or  boiUng  oil  were  trickling  down  the  calf  of  the  leg.  These  are  sub- 
jective sensations  which  are  not  provoked  by  any  form  of  contact  with 
the  limb.  If  the  joint  be  touched  or  rubbed  or  moved,  the  only  feel- 
ing excited  is  that  of  intense  pain  that  radiates  from  the  joint  through 
the  entire  member.  The  perceptions  of  heat,  cold,  and  contact  are 
all  merged  into  one  common  distress. 
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Swelling  is  another  of  the  conspicuous  phenomena  of  the  attack. 
Even  before  its  invasion,  the  superficial  veins  of  the  limb  become 
enlarged,  and  with  the  outbreak  of  the  paroxysm  the  joint  which  is 
its  seat  is  surrounded  by  a  network  of  turgid  and  somewhat  varicose 
vessels.  The  skin  assumes  a  purple  hue,  and  grows  rapidly  cedema- 
tous.  The  cavity  of  the  joint,  the  neighboring  bursae  and  tendinous 
sheaths  are  also  filled  with  a  serous  exudation  which  adds  to  the 
swelling  and  tension  of  the  part.  Even  the  periosteum  in  the  vicinity 
of  the  articulation  shares  in  the  universal  infiltration.  From  the  toe 
the  swelling  extends,  in  the  severest  cases,  over  the  upper  surface  of 
the  foot,  sometimes  as  far  as  the  ankle  itself.  This  is  especially  true 
of  cases  in  which  the  sheaths  c»f  the  large  tendons  are  involved :  the 
oedema  occupies  the  dorsal  and  the  plantar  regions,  and  sometimes  is 
so  great  as  to  cause  a  sort  of  fictitious  fluctuation  along  the  line  of 
the  metatarso-phalangeal  articulations.  But,  ordinarily,  the  swelling 
is  restricted  to  the  immediate  territory  of  the  aflfected  joint. 

Pain  and  swelling  are  always  associated  in  gouty  inflammation, 
but  their  incidence  is  not  always  simultaneous.  Sometimes  the  joint 
begins  to  enlarge  before  it  is  painful;  in  other  instances  pain  is  ex- 
perienced for  a  considerable  time  before  the  ai)i)earance  of  swelling. 
In  this  respect,  the  parallel  with  rheumatism  is  very  close.  In  cer- 
tain cases  there  is  considerable  reduction  of  suffering  as  soon  as  the 
joint  begins  to  swell. 

Another  prominent  characteristic  of  acute  gout  consists  in  the  red- 
ness of  the  affected  joint.  The  integument  is  of  a  dark  red  or  purple 
color  that  is  much  more  pronounced  than  the  coloration  of  rheumatic 
swelling.  In  severe  cases  of  rheumatism  there  is  a  rather  insignifi- 
cant injection  of  the  skin  about  the  joint  and  over  the  sheaths  of  the 
large  tendons;  usually,  there  is  very  little  change  of  hue  upon  the 
swollen  surfaces.  But  in  acute  gout  the  swelling  appears  tense,  and 
the  skin  is  red  and  shining,  as  if  an  abscess  were  about  to  break 
through  its  surface.  Pressure  causes  the  bright  color  to  disapi)ear 
for  a  moment,  but  it  immediately  returns  as  soon  as  the  finger  is  re- 
moved, and  with  it  comes  an  aggravation  of  pain.  Quite  often  the 
formation  of  an  abscess  is  still  further  counterfeited  by  a  deeper  red- 
ness and  greater  degree  of  swelling  upon  the  lateral  surfaces  of  the 
great  toe.  The  extent  of  cutaneous  discoloration  is  conterminous 
with  the  swelling  in  severe  cases,  and  its  intensity  corresponds  with 
the  severity  of  the  attack.  But  in  old  chronic  cases  there  is  usually 
very  little  color,  though  there  may  be  great  and  persistent  oedema. 

Unlike  the  onset  of  pain,  the  color  of  the  inflamed  part  does  not 
reach  its  maximum  at  the  beginning  of  the  attack.  It  first  shows 
itself  at  the  crisis  of  the  initial  paroxysm,  and  only  reaches  its  great- 
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est  brilliancy  during  the  second  night.  After  the  first  twenty-four 
hours  the  bright  tints  are  transformed  into  a  violet  purple  hue,  which 
gradually  fades  as  the  nocturnal  paroxysms  diminish  in  severity. 

The  temperature  of  the  inflamed  point  rises  from  two  to  four  or 
five  degrees  Fahr.  during  the  attack.  Thus  it  is  evident  that  all  the 
classical  symptoms  of  genuine  inflammation  are  exhibited  in  the 
affected  part.  Another  evidence  of  local  cutaneous  inflammation  is 
afforded  by  the  exfoliation  of  the  cuticle  that  follows  the  subsidence 
of  acute  symptoms.  The  scarf-skin  peels  off  in  flakes,  and  the  process, 
which  is  accompanied  by  considerable  itching,  is  sometimes  pro- 
longed for  more  than  a  week. 

The  fever  that  prevails  during  the  attack  does  not  always  corre- 
spond with  the  local  symptoms.  The  pulse  often  fails  to  reach  one 
hundred  beats  in  a  minute,  and  the  fever-heat  seldom  rises  so  high 
as  102''  or  lOS""  F.  Excessive  temperatui*e  and  a  rapid  pulse  are  the 
exception  rather  than  the  rule.  Probably  the  most  constant  of  the 
febrile  sj^mptoms  is  the  gastric  disorder  that  is  associated  with  the 
attack.  The  breath  is  very  offensive ;  the  tongue  is  large  and  flabby, 
and  is  covered  with  a  thick  yellowish  coat;  there  is  an  utter  disgust 
for  food,  but  thirst  is  intense;  there  is  a  bitter  taste  in  the  mouth; 
acid  eructations  and  hiccough  are  very  commonly  experienced.  Vomit- 
ing seldom  occurs,  but  the  bowels  are  constipated.  There  is  consid- 
erable tenderness  on  pressure  over  the  epigastrium,  and  the  liver  is 
somewhat  prominent  below  the  ribs,  unless  pushed  upward  by  intes- 
tinal flatus. 

During  the  acute  paroxysm  the  urine  presents  the  ordinary  char- 
acteristics of  febrile  urine ;  it  is  scanty,  high-colored,  but  does  not 
contain  bile-pigment.  Usually  it  contains  urates  and  uric  acid  in 
considerable  quantity,  though  the  amount  is  generally  less  than  is 
discharged  during  the  intermissions.  Sometimes,  when  the  attack  is 
severe,  there  may  be  a  trace  of  albumin  in  the  urine,  but  this  is  a 
transient  febrile  phenomenon,  and  it  disappears  in  the  course  of  a 
few  days  without  damage  to  the  kidneys.  As  the  attacks  decline, 
the  secretion  of  urine  becomes  more  profuse,  and  sometimes  assumes 
for  a  few  days  the  character  of  a  veritable  polyuria. 

Convalescence  in  the  case  of  a  young  and  vigorous  subject, 
e8X)ecially  after  a  first  attack,  is  usually  rapid  and  leads  to  perfect 
recovery.  The  inflamed  joints  exhibit  their  original  flexibility,  with- 
out any  trace  of  swelling  or  other  impediment  to  motion.  In  many 
instances  the  general  health  is  greatly  improved,  and  various  ailments 
that  Jiave  been  mentioned  among  the  forerunners  of  an  attack  of  gout 
are  now  completely  relieved. 

But,  on  the  other  hand,  there  are  patients  who  are  less  fortunate. 
Vol.  n.— 24 
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(Edema  sometimes  persists  for  a  long  period  after  the  disappearance 
of  other  inflammatory  symptoms.  In  other  cases,  though  there  be 
no  swelling  nor  mineral  deposit,  the  joint  remains  stiffened,  and 
inordinately  sensitive  to  changes  of  temperature.  Many  individuals 
even  after  a  brief  attack  are  greatly  debilitated,  as  if  they  had  been 
ill  for  weeks  or  months.  Sometimes  there  is  considerable  emaciation, 
and  the  muscles  on  the  proximal  side  of  the  affected  joint  may  undergo 
atrophy,  just  as  they  may  dwindle  after  a  severe  attack  of  rheuma- 
tism, or  after  a  traumatic  inflammation  of  a  joint.  In  a  certain  num- 
ber of  cases,  the  attack  degenerates  into  chronic  gout;  the  joints 
remain  permanently  enlarged,  and  a  uratic  deposit  rapidly  makes  its 
appearance  in  the  peri-articular  tissues. 

The  tendency  to  localization  in  the  great  toe  is  one  of  the  most 
notable  facts  in  connection  with  the  first  attack  of  acute  gout.  Garrod 
was  of  the  opinion  that  not  more  than  five  per  cent,  of  cases  escaped 
without  an  initial  inflammation  of  the  joints  of  the  great  toe.  Of 
forty  cases  reported  by  Braun,  there  were  only  two  in  which  the 
inflammation  did  not  begin  in  the  toe  or  in  the  metatarsal  region. 
Scudamore  collected  a  total  of  five  hundred  and  sixteen  cases,  in 
which  the  joint  of  the  great  toe  was  attacked  in  three  hundred  and 
seventy-three  instances,  while  both  toes  were  simultaneously  inflamed 
in  twenty-seven  cases.  Occasionally,  however,  any  one  or  all  of  the 
principal  joints  may  be  involved,  while  the  great  toe  escapes  entirely. 
In  such  cases,  however,  it  is  sometimes  possible  to  identify  a  cause 
for  such  an  irregular  localization :  the  occurrence  of  a  previous  injury, 
a  sprain,  a  bruise,  an  unusual  degree  of  exercise  in  walking,  may  de- 
termine the  outbreak  of  inflammation  in  the  ankle,  the  knee,  the  wrist, 
or  the  elbow.  Thus,  an  elderly  prelate  of  my  acquaintance,  finding 
himself  at  an  out-of-the-way  station  in  the  country,  without  means 
of  conveyance,  was  obliged  to  walk  for  several  miles  to  the  church 
where  he  was  to  oflBciate.  An  attack  of  gout  in  the  knee-joints  fol- 
lowed this  unusual  exertion.  In  this  respect,  the  manifestation  of 
gout  sometimes  follows  the  same  course  that  has  been  often  observed 
in  the  localization  of  articular  rheumatism  and  of  syphilis.  Occa- 
sionally, after  a  general  shock  or  injury,  such  as  may  be  produced  by 
a  fall  or  a  concussion,  the  localization  of  an  attack  of  gout  is  widely 
diffused,  and  many  of  the  joints  are  simultaneously  inflamed.  In 
such  cases  it  may  be  very  diflScult  to  distinguish  the  case  from  an 
attack  of  rheumatism,  but  in  the  majority  of  instances  it  will  be 
found,  on  careful  inquiry,  that  the  patient  had  suffered  with  one  or 
more  previous  attacks  in  which  the  great  toe  alone,  or  in  association 
with  other  joints,  had  been  involved. 

The  manner  in  which  an  attack  of  gout  is  localized  upon  one  or 


SYMPTOMS  OF  CHRONIC  GOUT.  371 

upon  several  joints  is  not  without  importance  in  its  relation  to  the 
prognosis.  When  one  articulation  alone  is  attacked,  and  when  the 
severity  of  the  paroxysms  is  great  and  sharply  defined,  the  course  of 
the  disease  is  much  more  rapid,  and  recovery  is  more  complete  than 
when  several  joints  are  tardily  involved.  The  intensity  of  the  suffer- 
ing that  is  experienced  varies  much  according  to  the  temperament  of 
the  individual.  Nervous  and  excitable  patients  suffer  more  than 
those  who  are  dull  and  phlegmatic.  Becurrent  attacks  also  serve  to 
reduce  the  power  of  reaction,  so  that  with  return  of  the  disease  the 
onset  is  less  acute,  and  the  pain  is  less  severe.  But,  even  among  the 
victims  of  chronic  gout,  it  is  not  unusual  to  witness  .the  occasional 
recurrence  of  an  acute  attack  that  is  marked  by  a  considerable  por- 
tion of  the  vivacity  of  the  original  paroxysms. 

Symptoms  op  Chronic  (tout. 

The  progressively  invasive  character  of  gout  has  been  already 
indicated.  In  typical  cases  of  the  uncomplicated  disease,  its  first 
onset  is  experienced  during  the  early  years  of  the  fourth  decade  of 
life.  Either  with  or  without  characteristic  prodromes,  it  breaks  out 
suddenly  with  a  violent  nocturnal  paroxysm  that  is  repeated  every 
night  with  declining  severity  for  five  or  six  times  in  succession,  and 
at  the  end  of  ten  days  recovery  is  complete.  Good  health  may  be 
then  enjoyed  for  many  months,  perhaps  for  a  number  of  years.  But 
a  tendency  to  recurrence  is  usually  evident;  the  attacks  are  rex)eated 
with  the  return  of  spring  and  autumn;  they  become  less  severe,  long- 
er in  duration,  and  more  frequently  renewed.  Instead  of  being 
restricted  to  the  great  toe,  the  oedema  involves  the  arch  of  the  foot, 
and  persists  long  after  the  subsidence  of  inflammation.  Both  feet 
become  involved,  and  all  their  joints  are  invaded  by  the  progress  of 
the  malady.  Then  the  ankles  and  the  knees  are  attacked,  and  some- 
times the  fingers,  wrists,  elbows,  and  even  the  spinal  articulations 
are  infiltrated  and  inflamed.  It  is  unusual  to  find  more  than  two  or 
three  joints  at  once  in  a  state  of  active  inflammation;  but  the  course 
of  the  disease  is  steadily  i)rogres8ive,  advancing  from  the  smaller 
joints  to  the  larger,  returning  often  upon  itself,  as  if  unwilling  to  quit 
the  scene  of  initial  disorder,  but  in  the  long  run  invading  an  ever- 
widening  territory,  and  approaching  the  internal  organs  and  impor- 
tant viscera  of  the  body.  Especially  after  middle  life  is  it  apparent 
that  every  exacerbation  of  the  disease  leaves  the  patient  weaker  and 
less  capable  of  withstanding  its  inroads ;  he  has  become  the  victim  of 
chronic  gout. 

Such  is  the  usual  course  of  evolution  by  which  acute  and  sthenic 
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gout  passes  insensibly  into  the  chronic  form  of  the  disease.  But  in 
many  instances,  especially  among  old  people  and  among  the  descen- 
dants of  a  gouty  ancestry,  the  acute  stages  of  the  disease  are  not  mani- 
fested, and  from  the  first  it  exhibits  the  subacute  and  lingering  pro- 
cesses that  are  characteristic  of  its  chronic  form.  A  considerable 
number  of  elderly  x)eople  find  their  joints  gradually  stiffened  and 
hampered  by  the  accumulation  of  urates  in  the  articular  tissues, 
without  ever  having  experienced  any  of  the  painful  inflammatory 
symptoms  above  described.  Women  after  the  menopause,  and  the 
debilitated  scions  of  gouty  families  are  not  infrequently  victims  of 
this  insidious  variety  of  gouty  arthritis,  rendering  evident  the  fact 
that  the  clinical  forms  of  the  disease  are  dependent  upon  the  consti- 
tutional characteristics  of  the  individual  rather  than  upon  the  intrin- 
sic nature  of  the  malady  itself.  Keeping  in  mind  this  peculiarity,  it 
will  be  impossible  to  fall  into  the  error  of  supposing  that  mere  dura- 
tion of  time  and  frequent  recurrence  of  the  attacks  are  sufficient  to 
confer  upon  the  disease  the  character  of  chronicity.  Many  an  athletic 
subject  has  reached  a  vigorous  old  age  without  a  single  experience  of 
chronic  gout,  though  he  may  have  had  numerous  acute  attacks  peri- 
odically recurring  during  the  course  of  a  long  lifetime. 

Two  principal  factors  combine  to  constitute  what  is  correctly 
termed  chronic  gout :  the  existence  of  a  profound  cachexia,  and  the 
establishment  of  permanent  disability  through  infiltration  of  the  joints 
and  peri-articular  structures  with  uratic  salts.  In  acute  gout  recovery 
after  an  attack  is  perfect;  the  affected  joints  are  soon  capable  of  their 
ordinary  movements,  and  the  general  health  is  often  better  than  ever. 
But  when  the  disease  is  chronic,  there  is  no  such  elastic  rebound; 
after  every  exacerbation  the  patient  is  left  enfeebled,  exhausted  in 
mind  and  body,  and  more  than  ever  predisposed  to  morbid  function 
of  his  locomotive  and  nutritive  organs.  Despite  the  comparatively 
trifling  severity  of  the  active  crises,  they  are  more  persistent  and 
more  injurious  than  the  acutely  painful  attacks.  CE^ema  becomes 
more  extensive,  and  its  duration  increases  until  it  finally  assumes  a 
permanent  character.  There  is  loss  of  appetite,  continuous  indiges- 
tion, intellectual  torpor,  and  an  increasing  somnolence.  With  the 
progressive  destruction  of  the  articulations  of  the  lower  extremities 
the  patient  loses  the  power  of  walking,  and  exercise  grows  more  diffi- 
cult. This  enforced  confinement  reacts  prejudicially  upon  digestion, 
and  a  vicious  circle  is  soon  established,  to  the  utter  ruin  of  the 
health.  Visceral  complications  supervene;  the  kidneys  and  the 
organs  of  circulation  give  way ;  and  death  results  from  toxaemia  and 
exhaustion. 

In  the  study  of  chronic  gout  it  is,  therefore,  necessary  to  regard 
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particularly  the  two  principal  elements  of  the  disease.  They  may 
be,  in  many  instances,  most  intimately  associated;  but  in  many  other 
cases  they  may  be  quite  loosely  connected.  In  the  majority  of  pa- 
tients who  possess  a  vigorous  constitution,  the  transformation  of  acute 
gout  into  the  chronic  malady  is  marked  by  a  predominance  of  articular 
phenomena.  The  joints  become  extensively  infiltrated  and  disor- 
ganized without  any  great  deterioration  of  the  general  health.  But 
in  a  considerable  number  of  patients,  especially  among  those  who  have 
inherited  the  arthritic  diathesis,  there  may  be  extensive  visceral  dis- 
ease and  continuous  ill-health  without  any  very  notable  destioiction 
or  deformity  of  the  articular  structures.  Among  the  older  authors 
this  variety  was  known  as  atonic  or  asthenic  gout. 

Passing  now  to  a  consideration  of  that  variety  of  chronic  gout  in 
which  the  articular  changes  form  the  most  prominent  features  of  the 
disease,  it  is  to  be  observed  that  a  periodical  recrudescence  of  the 
symptoms  is  still  apparent.  The  attacks  are  recurrent,  but  they  are 
less  violent  than  formerly.  There  is  less  pain,  though  it  is  more 
continuous,  and  the  limb  can  be  handled  and  moved  in  a  way  that 
once  would  have  been  impossible.  Swelling  is  not  so  narrowly  cir- 
cumscribed about  a  particular  joint,  but  is  rather  widely  diffused 
over  the  whole  extremity.  Bedness  does  not  appear;  the  swollen 
limb  is  white,  and  it  pits  on  pressure ;  there  is  no  cutaneous  inflamma- 
tion, consequently  no  subsequent  exfoliation  of  the  cuticle.  But,  with 
all  this  superficial  show  of  moderation,  the  infiltration  of  the  joints 
progresses  at  a  rate  that  was  unknown  in  the  acute  disease.  The  swell- 
ing of  the  joints  i)ersists  for  weeks  or  months  after  each  attack,  and 
consequently  the  articular  capsule  becomes  dilated,  and  the  ligaments 
are  relaxed ;  the  fluid  contents  of  the  synovial  membranous  sac  are 
thickened  with  uratic  crystals  which  accumulate  in  quantity  sufficient 
to  hinder  the  movement  of  the  joint.  At  the  same  time  the  diarthro- 
dial  cartilages  receive  a  deposit  of  urates  in  their  subserous  sub- 
stance, after  the  manner  that  has  been  already  described.  As  this 
process  advances  the  motion  of  the  joint  is  restricted  in  proportion 
to  the  degree  of  iufiltration,  and  the  fingers  instinctively  place  them- 
selves in  the  positions  that  create  the  largest  capacity  in  the  articular 
cavities.  Since  the  position  of  partial  flexion  is  most  favorable  to 
this  end,  the  phalanges  assume  various  degrees  of  semi-flexion  or  of 
alternate  flexion  and  extension  like  what  is  often  remarked  in  chronic 
rheumatism.  In  fact  before  the  degree  of  infiltration  that  produces 
actual  deformity  has  been  reached,  it  is  sometimes  difficult  to  distin- 
guish the  gouty  finger  from  that  of  rheumatism.  Before  the  peri- 
articular tissues  have  been  invaded,  while  the  deposit  of  urates  is 
still  confined  to  the  cartilages,  the  joint  exhibits  no  characteristic 
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tumefaction.  It  is  merely  stiffened,  occasionally  anchylosed,  and  a 
creaking  or  cracking  sound  can  be  heard  when  it  is  moved  in  flexion 
and  extension.  The  phalangeal  skin  is  thin  and  drawn  down  over 
the  retracted  tendons,  as  if  all  subcutaneous  areolar  tissue  had  dis- 
appeared. In  short,  the  affected  extremity  may  perfectly  present  the 
aspect  of  chronic  rheumatism  even  at  a  time  when  infiltration  of  the 
cartilages  can  be  demonstrated  by  dissection  after  death.  This 
mimicry  of  chronic  rheumatism  is,  however,  a  rather  unusual  event, 
and  it  is  among  elderly  females  that  it  is  ordinarily  observed.  These 
patients  also  present  another  deformity  which  at  first  sight  may  be 
confounded  with  the  nodosities  that  in  chronic  rheumatism  are  found 
upon  the  dorsal  aspect  of  the  distal  phalangeal  joints,  and  are  known 
as  Heberden's  nodes.  But  the  gouty  tumefaction  is  located  along 
the  extensor  tendon  of  the  finger,  or  upon  the  sides  of. a  joint;  and  so 
dense  and  immovable  is  it  that  it  may  be  easily  mistaken  for  an 
osteophyte.  These  little  nodes  are,  however,  composed  of  urates  that 
have  been  deposited  outside  of  the  articulations,  without  producing 
any  modification  in  the  form  or  substance  of  the  adjacent  bone.  In 
this  respect  the  case  differs  from  chronic  rheumatism,  for  in  that 
disease  the  phalangeal  bones  of  the  affected  fingers  usually  share  in 
the  articular  swelling.  Unlike  the  smooth  and  rounded  contour  of 
Heberden's  nodes,  these  gouty  indurations  are  often  rough  and  un- 
even by  reason  of  an  unequal  and  irregular  deposit  of  the  urates  of 
which  they  are  composed. 

Hybrid  swellings  of  this  sort  may  be  sometimes  diflBcult  of  classi- 
fication, but  there  can  be  no  question  about  the  bulky  concretions  that 
form  around  the  joints  in  cases  of  chronic  gout.  Layer  upon  layer 
the  mortar-like  deposit  gathers  in  the  fibrous  tissues,  in  the  cavity 
and  walls  of  the  serous  and  mucous  bursse,  in  the  sheaths  of  the  ten- 
dons, and  in  the  substance  of  the  ligaments,  until  everything  is  over- 
whelmed and  ruined  by  the  accumulated  incrustations.  The  result- 
ing form  of  the  diseased  joint  depends  ui)on  the  extent  of  the  deposit 
and  the  direction  of  its  pressure.  Hence  great  variation  in  the  shape 
and  size  of  the  affected  parts.  Sometimes  the  bony  structures  and 
sometimes  the  soft  tissues  are  most  severely  disorganized,  so  that 
there  is  no  uniformity  in  the  changes  that  occur.  In  certain  cases 
the  whole  finger  or  toe  is  evenly  swelled  from  end  to  end,  while  in 
other  examples  the  principal  deformity  is  situated  upon  the  sides  of 
the  affected  joints,  and  the  incrusted  tophi  are  rough  and  uneven.  In 
many  instances  these  incrustations  are  somewhat  movable,  in  this 
respect  unlike  the  osteophytic  growths  in  chronic  rheumatism,  which 
are  immovably  attached  to  the  extremities  of  the  bones  outside  of 
the  true  articular  margin.     The  tophaceous  incrustations  are  usually 
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situated  upon  the  knuckles  of  the  hand,  or  near  the  metatarso-pha- 
langeal  articulations  of  the  foot.  They  sometimes  manifest  a  certain 
degree  of  isolation  from  the  joints  themselves,  and  are  often  connected 
more  intimately  with  the  sheaths  of  the  tendons  and  the  bursse  than 
with  the  articular  capsule.  So  long  as  the  skin  escapes  infiltration 
it  remains  thin,  smooth,  shining,  and  movable  above  the 'subjacent 
incrustations.  But  finally,  after  numerous  repetitions  of  the  gouty 
crisis,  the  integument  becomes  infiltrated  and  adherent  to  the  neigh- 
boring tophi.  At  such  points  there  appear  whitish  spots  which  may 
become  ulcerated,  permitting  the  discharge  of  tophi  that  are  thus 
loosened  by  inflammatory  action.  In  the  vicinity  of  these  patches 
the  veins  are  enlarged,  so  that  the  participation  of  the  vascular 
system  gives  to  the  whole  process  an  aspect  that  is  truly  pathogno- 
monic. The  formation  of  tophi,  though  usually  connected  with  the 
course  of  chronic  gout,  may  also  follow  an  acute  attack  of  the  disease. 
In  such  cases,  it  is  during  the  period  of  decline,  as  the  swelling  and 
pain  are  subsiding,  that  a  new  focus  of  painful  tumefaction  suddenly 
appears  outside  of  the  joint,  upon  the  sheath  of  a  tendon,  or  in  a 
mucous  bursa.  There  is  every  appearance  of  an  abscess,  even  to  the 
occurrence  of  fluctuation,  but  on  incision  nothing  escapes  but  a  little 
blood  mingled  with  a  pasty  fluid  that  is  filled  with  crystals  of  sodium 
urate.  After  a  few  days  the  inflammatory  symptoms  disappear,  and 
at  the  end  of  a  month  or  more  the  fluid  contents  of  the  tumor  have 
dried  away,  leaving  in  the  soft  parts  a  little  hardened  concretion, 
that  vnll  serve  as  a  foundation  for  future  incrustations.  But  in  cer- 
tain cases  these  minor  tophi  form  at  a  distance  from  the  affected 
joint,  and  it  is  thus  that  they  are  developed  upon  the  ear,  the  nose, 
or  the  forearm,  as  already  described  in  the  section  on  pathological 
anatomy.  In  this  way,  becoming  more  numerous  after  each  attack, 
they  may  be  at  last  very  considerably  multiplied,  exhibiting  an  inter- 
esting variety  of  age  and  stage  of  development.  Sometimes,  it  hap- 
I)ens  that  tophi  which  have  been  deposited  during  a  previous  attack 
are  reabsorbed  and  removed  during  subsequent  attacks,  while  new 
ones  are  foimed  as  if  at  the  expense  of  the  older  concretions. 

After  the  formation  of  a  tophus  has  been  completed,  the  mass 
usually  remains  dormant  in  the  connective  tissue.  Sometimes  it 
gradually  increases  with  the  recurrence  of  each  acute  attack.  In  many 
instances,  the  skin  finally  ulcerates  over  the  tumor,  and  the  chalky 
substance  is  evacuated  very  much  like  the  core  of  a  boil;  or  it  may 
gradually  melt  down  and  ooze  away  in  the  form  of  a  gritty  sero-puru- 
lent  discharge. 

Such  is  the  course  of  evolution  for  the  tophi  that  are  associated 
with  acute  gout.     But  in  the  majority  of  cases  their  formation  is 
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successive  to  chronic  gout,  and  is  xinattended  with  any  considerable 
amount  of  pain  or  constitutional  disturbance.  A  peculiarly  indolent 
variety  of  tophus  is  presented  by  the  little  dermal  concretions  that 
form  in  the  ear,  and  upon  the  palmar  surfaces  of  the  fingers.  When 
reabsorbed  from  this  latter  situation,  they  leave  behind  them  certain 
star-shaped  cicatrices  that  are  quite  characteristic. 

The  mere  presence  of  uratic  deposits  in  different  parts  of  the  body 
does  not  necessarily  imply  extensive  injury  of  the  general  health.  In 
a  certain  proportion  of  cases,  on  the  contrary,  the  patient  is  completely 
broken  down,  even  though  the  articulations  and  other  parts  of  the 
locomotive  structures  exhibit  very  little  evidence  of  local  disease. 
This  failure  of  health  is  the  consequence  of  visceral  change  affecting 
the  kidneys,  the  circulatory  apparatus,  or  the  respiratory  oi^ans. 
The  variety  of  cachexia  that  is  thus  produced  depends  chiefly  upon 
the  predominant  form  of  visceral  disease.  It  is  therefore  necessary 
to  note  the  characteristics  of  visceral  gout  and  the  gouty  cachexia. 

Chronic  Gout  with  Visceral  Complications. 

Every  gouty  x>erson  is  an  invalid.  Even  the  robust  and  vigorous 
subjects  of  acute  gout  can  never  be  ranked  as  perfectly  healthy. 
And  when  the  disease  has  assumed  its  chronic  form  the  patient  is  a 
continual  sufferer  from  the  presence  of  urates  in  the  joints  and  in  the 
tissues  elsewhere,  as  well  as  from  an  excess  of  uric  acid  in  the  blood. 
The  vascular  walls  are  the  seat  of  chronic  inflammation  or  of  athe- 
roma. The  kidneys,  the  heart,  the  lungs,  the  brain — ^all  the  organs 
of  the  body  suffer  either  directly  from  local  disease,  or  indirectly 
from  anaemia,  toxaemia,  and  malnutrition.  Slowly,  but  surely,  the 
course  of  chronic  gout  tends  toward  the  production  of  terminal  ca- 
chexia through  the  degeneration  and  utter  failure  of  the  vital  oi^ans. 

The  kidneys  are  usually  the  first  of  the  internal  viscera  that  ex- 
hibit signs  of  distress.  The  clinical  picture  of  renal  disorder  depends 
largely  upon  the  nature  of  the  concurrent  affection  of  the  heart.  It 
is  among  the  once  robust  and  vigorous  class  of  subjects  that  chronic 
interstitial  nephritis  is  frequently  accompanied  by  sclerosis  of  the 
myocardium  and,  sometimes,  of  the  liver.  These  patients  pass  a 
considerable  amount  of  urine,  especially  during  the  night,  which  may 
or  may  not  contain  albumin  in  moderate  quantity ;  the  pulse  is  tense 
and  hard ;  there  are  frequent  attacks  of  cardiac  palpitation,  and  some- 
times a  gallop  rhythm  is  audible  over  the  apex;  after  a  time  the  heart 
is  evidently  enlarged  through  hypertrophy  of  its  muscular  walls, 
without  valvular  lesions.  During  the  later  stages  there  is  great 
dyspnoea  and  precordial  distress;  the  feet  swell;  dropsy  appears; 
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the  flow  of  urine  diminishes,  and  the  symptoms  of  uraemia  usher  in 
the  fatal  conclusion. 

Among  the  enfeebled  subjects  of  chronic  gout  renal  disease  is 
often  accompanied  by  cardiac  symptoms  that  differ  entirely  from 
those  that  have  been  just  now  described.  Instead  of  muscular  hy- 
pertrophy the  heart  exhibits  dilatation  of  its  cavities,  with  flaccid  walls, 
and  fatty  degeneration  of  the  muscular  tissue  of  the  organ.  Such 
patients  are  out  of  breath  on  the  least  exertion,  and  all  their  functions 
are  feebly  and  imperfectly  i)erformed.  They  are  pale,  and  often 
experience  sensations  of  faintness,  dizziness,  numbness,  and  general 
prostration.  In  many  cases  these  symptoms  are  aggravated  by  the 
diseased  condition  of  the  cerebral  and  cardiac  vessels.  The  heart 
frequently  beats  irregularly  and  intermittently ;  its  sounds  are  muffled 
and  indistinct.  The  pulse,  irregular,  intermittent,  rapid,  and  feeble, 
follows  suit,  and  serves  to  indicate  the  extent  of  disorder  into  which 
the  innervation  of  the  heart  has  fallen.  Death  sometimes  occurs 
suddenly,  eitlier  from  cardiac  exhaustion  or  from  actual  rupture  of 
its  d^enerated  wall.  If,  however,  life  be  not  thus  abruptly  termi- 
nated, the  retardation  of  circulation  finally  leads  to  the  occurrence  of 
dropsy  that  is  dependent  upon  the  combined  effects  of  renal  and 
cardiac  disease.  In  many  instances  the  phenomena  of  uraemia  are 
developed ;  death  occurs  as  the  result  of  this  form  of  intoxication.  The 
approach  of  uraemia  is  usually  very  gradual,  and  it  cannot  b^  mis- 
taken by  any  one  who  is  familiar  with  the  symptoms  of  chronic  renal 
disease  and  the  manifold  disturbances  of  the  nervous  system  that 
follow  in  its  track. 

The  pulmonary  apparatus  is  sometimes  the  seat  of  disorders  that 
characterize  the  onward  progress  of  a  certain  number  of  cases  of 
chronic  gout.  As  age  advances,  these  patients  become  the  victims  of 
dyspnoea  and  emphysema.  Asthmatic  paroxysms  frequently  add  to 
their  ordinary  and  permanent  distress.  Bronchitis,  of  an  obstinate 
and  interminable  character,  becomes  established.  Finally,  the  walls 
of  the  heart  give  way  and  the  ventricular  cavities  enlarge.  Cyanosis, 
somnolence,  and  asphyxia  terminate  the  scene. 

Pleuritic  effusions,  occupying  sometimes  one  side  and  sometimes 
both  cavities  of  the  chest,  are  occasionally  noted.  A  passive  conges- 
tion invades  the  lungs,  and  their  parenchyma  may  become  oedematous, 
as  a  consequence  of  the  general  tendency  to  stagnation  of  the  fluids 
of  the  body.  Eespiration  becomes  laborious,  and  the  patient  dies  of 
slow  asphyxia. 

No  more  pitiable  object  can  be  imagined  than  the  victim  of  chronic 
gout  in  the  last  stages  of  visceral  disease.  His  hands  deformed,  and 
his  fingers  rendered  useless  through  the  accumulated  tophi;  his  feet. 
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lower  limbs,  and  body  swelled  with  dropsy,  he  can  neither  stand  erect, 
walk,  nor  help  himself.  An  excellent  appetite  leads  to  overdisten- 
tion  of  the  stomach,  followed  by  painful  dyspepsia.  The  bowels  are 
constipated;  hemorrhoidal  veins  enlarge;  the  hips  and  thighs  become 
brawny  from  excessive  oedema,  and  the  sexual  oi^ans  are  nearly  lost 
from  view  through  infiltration  of  the  scrotum  and  sheath  of  the  penis. 
Unable  to  exercise  himself,  the  patient  is  confined  to  an  armchair, 
and  soon  his  whole  time  is  passed  in  a  sitting  position,  for  he  cannot 
lie  down  without  danger  of  suffocation.  Ulcerations  form  about  the 
tophaceous  masses  and  upon  the  dependent  legs.  Paroxysms  of 
dyspnoea,  sometimes  aggravated  by  an  harassing  cough,  are  accom- 
panied by  palpitation  or  intermission  of  the  heart.  Finally,  the 
symptoms  of  uraBmia  api)ear;  diarrhoea  sets  in,  sometimes  vomiting; 
occasionally  there  are  epileptiform  or  apoplectiform  convulsions ;  in- 
vincible somnolence  overwhelms  the  sufferer,  yet  he  cannot  sleep 
soundly  or  comfortably.  Only  when  coma,  long  desired,  arrives  at 
last,  is  any  real  relief  experienced  after  years  of  monotonous  misery. 

Ikregular  Gout— Abarticulab  Gout. 

Much  discussion  has  arisen  over  the  possibility  of  gouty  manifes- 
tations affecting  the  internal  viscera,  either  in  alternation  with  or  as 
a  substitute  for  the  articular  localizations  of  the  disease.  With 
characteristic  acuteness  of  observation  the  older  physicians  insisted 
upon  the  possible  retrocession  of  articular  symptoms  and  their  trans- 
fer to  an  internal  organ.  Thus  a  suppression  of  swelling  and  pain 
in  the  great  toe  might  be  immediately  succeeded  by  an  asthmatic 
attack,  or  by  abdominal  distress.  This  is  known  as  retrocedent 
gout.  Conversely,  individuals  who  have  suffered  long  with  acid  dys- 
pepsia or  other  visceral  disorders  find  themselves  cured  of  this  ail- 
ment by  the  development  of  an  articular  inflammation.  With  the 
disappearance  of  articular  symptoms  the  visceral  disturbances  re- 
appear, constituting  what  is  described  as  masked  gout. 

When  these  different  manifestations  of  disease  present  themselves 
thus  intimately  connected,  there  can  be  little  doubt  of  their  common 
origin.  But,  in  order  to  establish  such  a  relationship  beyond  cavil, 
it  is  necessary  to  determine  the  fact  of  actual  experience  of  gout, 
either  in  the  person  of  the  sufferer  or  of  his  progenitors.  Mere 
experience  of  acid  dyspepsia,  of  periodical  headache,  or  of  any  other 
of  the  allied  disorders,  is  not  sufficient  to  warrant  the  assumption  of 
the  term  masked  gout  These  symptoms  must  occur  in  the  person  of  a 
member  of  a  gouty  family,  or  they  must  be  dissipated  by  the  appear- 
ance of  articular  disease,  before  they  can  be  assigned  to  that  rank.    As 
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to  the  phenomena  of  retrocedent  gout,  there  can  be  scant  space  for  uncer- 
tainty when  the  sadden  and  premature  subsidence  of  articular  inflam- 
mation is  immediately  followed  by  violent  disorder  in  an  internal 
organ.  The  dangers  that  attend  such  retrocession  are  usually  deter- 
mined by  the  location  and  intensity  of  the  disturbance  that  is  thus 
transferred  from  the  merely  locomotive  organs  to  the  vital  structures 
of  the  body. 

The  possibility  of  masked  forms  of  abarticular  or  visceral  gout  is 
now  generally  admitted.  In  many  instances  these  visceral  manifes- 
tations exist  for  many  years  before  the  appearance  of  articular  disease, 
and,  apart  from  a  history  of  heredity,  constitute  the  only  indications 
of  the  arthritic  diathesis.  In  many  instances,  also,  when  the  causes 
that  lead  to  articular  crises  have  been  avoided  by  the  practice  of 
temperance  and  wholesome  living,  visceral  accidents  may  throughout 
the  whole  of  life  recur  in  periodical  fashion,  and  may  never  be  replaced 
by  the  acute  or  chronic  articular  forms  of  gout.  This  attenuated 
gout  is  not  uncommon  among  the  temperate  descendants  of  a  gouty 
ancestry,  and  its  phenomena  have  been  described  as  the  consequences 
of  lithcemia,  a  euphemism  that  appears  to  have  been  invented  for  the 
purpose  of  sparing  the  morbid  sensibility  of  the  patients. 

Visceral  (jout  Affecting  the  Digestive  Organs. 

Among  the  subjects  of  the  arthritic  diathesis  it  is  a  common  thing 
to  meet  with  disorders  of  the  alimentary  canal  and  its  appendages ; 
and  it  is  not  always  easy  to  distinguish  between  gouty  affections  of 
the  digestive  apparatus  and  accidental  maladies  that  have  no  special 
relation  with  the  diathesis.  It  will,  however,  be  useful  to  pass  in 
review  the  principal  diseases  that  are  frequently  encountered  among 
those  who  have  either  inherited  the  gouty  predisposition  or  have 
already  experienced  its  crises.  Pharyngeal  inflammations  are  usual 
among  all  sorts  of  people,  but  among  children  and  young  people  who 
subsequently  suffer  with  arthritis  it  is  a  fretiuent  event  to  meet  with 
chronic  inflammation  of  the  pharyngeal  mucous  follicles.  Sir  Dyce 
Duckworth  says  ("A  Treatise  on  Gout,"  p.  88) :  "The  gouty  throat  is 
Uke  no  other.  The  pillars  of  the  fauces,  especially  the  posterior 
pair,  the  velum,  and  the  uvula,  are  very  red  and  glazed.  .  .  .  The 
uvula  is  greatly  enlarged  and  elongated,  sometimes  seeming  to  fill 
np  the  gap  between  the  pillars.  It  has  often  an  oedematous  border 
.  .  .  and  tip.  .  .  .  The  surface  of  the  latter  (pharynx)  is  not  so 
smooth  as  that  of  the  fauces.  It  is  coarse,  with  red,  glairy  promi- 
nences upon  it,  and  depressions  here  and  there  covered  with  grayish, 
slightly  adherent  patches  of  mucus,  and  it  has  sometimes  enlarged 
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venules  upon  it.  In  elderly  people  the  redness  is  less  marked." 
Sometimes  concretions  of  calcium  carbonate  and  urate  are  discharged 
from  the  enlarged  mucous  follicles  of  the  pharynx. 

Another  frequent  event  among  the  gouty  is  acute  suppurative  ton- 
sillitis. This  sometimes  recurs  with  a  regularity  that  equals  that  of 
the  genuine  articular  attacks.  Sometimes  an  attack  of  gout  is 
ushered  in  by  severe  inflammation  of  the  tonsil.  With  certain  pa- 
tients the  acute  crisis  always  commences  in  this  way.  In  other  cases 
the  attack  is  preceded  for  several  days  by  slight  pharyngeal  redness, 
accompanied  by  somewhat  painful  deglutition  which,  at  the  end  of 
five  or  six  days,  disappears  and  is  succeeded  by  ordinary  articular 
signs. 

Occasionally  it  happens  that  a  spasmodic  stricture  of  the  oesopha- 
gus is  exi)erienced  by  the  arthritic  subject.  This  usually  occurs  in 
nervous  patients  who  are  dyspeptic  and  somewhat  neurasthenic.  It 
sometimes  immediately  precedes  an  acute  articular  attack,  and  disap- 
pears with  the  evolution  of  its  paroxysms.  But  it  may  occur  inde- 
pendently of  the  attack,  and  it  is  usually  experienced  during  the  act 
of  eating.  It  is  often  asso(iiated  with  precordial  oppression  and  great 
anxiety.  Its  duration  is  usually  brief,  occupying  only  a  few  minutes, 
and  it  is  often  terminated  by  the  regurgitation  of  liquids  that  have 
been  recently  swallowed. 

The  obscurity  that  surrounds  the  relationship  between  these 
affections  of  the  pharynx  and  the  oesophagus  and  genuine  gout  does 
not  involve  its  connection  with  disorders  of  the  stomach.  The  major- 
ity of  the  subjects  of  hereditary  gout  are  victims  of  gastric  disease. 
Long  before  the  explosion  of  articular  gout,  they  have  had  chronic 
and  painful  experience  of  manifold  forms  of  indigestion.  But  it  is 
impossible  from  these  signs  alone  to  recognize  an  arthritic  predispo- 
sition— the  family  history,  or  some  previous  malady  of  the  arthritic 
type,. is  necessary  to  the  establishment  of  an  etiological  diagnosis. 
As  a  general  rule,  however,  gouty  dyspepsia  is  marked  by  gastric 
pain.  There  is  a  sense  of  distention  after  eating;  there  is  flatulence 
and  more  or  less  acid  eructation;  digestion  is  retarded;  attacks  of 
gastralgia  are  not  uncommon,  and  in  many  cases  a  burning  sensation 
in  the  epigastrium  is  frequently  felt.  These  various  symptoms  may 
be  grouped  in  two  principal  classes :  in  the  first,  the  phenomena  of 
atonic  dyspepsia  and  auto-intoxication  are  most  prominent;  in  the 
second,  the  symptoms  of  chronic  gastritis  chiefly  engage  the  atten- 
tion. In  the  atonic  form,  there  is  loss  of  appetite,  sometimes  amount- 
ing to  a  real  disgust  for  food.  After  a  meal  there  is  some  swelling  of 
the  epigastric  region,  accompanied  by  feelings  of  constriction  and 
weight  about  the  stomach ;  for  two  or  three  hours  an  inclination  to 
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sleep,  and  an  evident  loss  of  the  power  of  attention  and  application 
to  business  are  apparent,  but  there  is  no  considerable  pain.  In  the 
catarrhal  form,  there  are  distressing  eructations  that  may  be  either 
acid  or  bitter,  and  burning.  Violent  pain  and  cramps  are  felt  in  the 
region  of  the  stomach,  sometimes  radiating  into  the  cardiac  area  and 
interscapular  space.  Nausea  and  vomiting  sometimes  occur  to  a 
degree  that  renders  it  impossible  to  take  food.  Frequently  a  con- 
siderable quantity  of  glairy  mucus,  sometimes  streaked  with  blood, 
is  thrown  up  from  the  stomach.  Sometimes  these  evacuations  arc 
daily  occurrences ;  while  in  other  cases,  esi)ecially  when  characterized 
by  gastric  dilatation,  a  large  amount  of  offensive  liquid  of  a  yellow- 
ish or  greenish  color  is  vomited  at  intervals  of  three  or  four  days. 
All  these  symptoms,  however,  may  be  exhibited  as  the  result  of  sim- 
ple indigestion,  and  there  is  nothing  in  their  evolution  that  is  pathog- 
nomonic of  gout.  It  is  only  the  frequent  association  with  the  diath- 
esis that  is  remarkable.  For  this  reason  many  able  authors  have 
denied  the  existence  of  anything  more  than  accidental  connection 
between  gout  and  gastric,  disorder.  Such  writers  usually  express 
great  incredulity  regarding  the  existence  of  an  arthritic  diathesis. 
But  it  seems  impossible  to  reconcile  such  opinions  with  the  facts  that 
are  revealed  by  a  large  clinical  experience  where  the  causes  of  arthri- 
tism  are  continually  operative.  Dealing  with  patients  who  are  past 
the  middle  of  life,  and  who  are  confirmed  gluttons  or  drunkards, 
it  is  easy  to  formulate  the  belief  that  all  their  gastric  symptoms  are 
the  direct  consequence  of  persistent  intemperance  in  the  matter  of 
eating  and  drinking.  But  there  is  another  large  class  of  chronic 
dyspeptics  who  are  of  gouty  lineage,  yet  who,  by  reason  of  intelli- 
gence and  forethought,  have  avoided  the  exciting  causes  of  acute 
arthritism,  and  have  never  experienced  an  articular  attack,  but  are 
continual  sufferers  with  dyspepsia  that  is  identical  with  that  which 
is  experienced  by  their  imprudent  companions  who  are  victims  of 
unimpeachable  gout.  When,  in  advanced  life,  such  people  are  finally 
attacked  with  articular  crises,  the  complete  disappearance  of  their 
gastric  disorders  is  an  event  too  notable  and  too  intimately  associated 
with  the  outbreak  of  gout  to  admit  of  anything  but  the  conviction  that 
these  are  two  alternating  x>hases  of  the  same  disease. 

In  this  belief  the  great  clinical  teachers  are  agreed.  Additional 
evidence  pointing  to  the  same  conclusion  is  afforded  by  the  cases  in 
which  the  cessation  of  recurrent  articular  attacks  is  followed  by  re- 
current paroxysms  of  gastric  distress  which  are  repeated,  sometimes 
at  regular  intervals,  until  they  are  terminated  by  the  renewal  of  artic- 
ular manifestations.  The  acceptance  of  this  doctrine  regarding  the 
relation  that  exists  between  gout  and  dyspepsia  should  not  diminish 
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the  caution  with  which  the  investigation  of  individual  symptoms  is 
approached.  In  certain  cases  the  disorder  of  the  stomach  is  the  con- 
sequence of  renal  disease,  and  is  one  of  the  modes  of  expression  by 
which  the  occurrence  of  ursemia  is  declared.  In  many  instances  the 
exciting  cause  may  be  found  in  excess  of  eating  and  drinking,  or  in 
the  indigestible  quality  of  the  food.  But,  behind  all  these  exciting 
causes  a  careful  research  will  seldom  fail  to  discover  an  intimate 
connection  with  the  obscure  errors  of  nutrition  that  underlie  the  gouty 
diathesis. 

The  rather  rarely  observed  phenomena  of  retrocedent  gout  are 
still  regarded  with  considerable  skepticism  by  many  writers.  Cer- 
tain traditions  are  recorded  in  the  standard  works,  relating  the  his- 
tories of  reckless  patients  who,  in  order  to  assuage  their  pain,  have 
soaked  a  gouty  foot  in  ice-cold  water,  to  the  immediate  relief  of 
acute  inflammation,  and  an  immediate  appearance  of  violent  gastral- 
gia,  precordial  distress,  dyspnoea,  hiccough,  vomiting,  and  collapse. 
These  formidable  symptoms  are  generally  dissipated  by  copious 
evacuation  of  the  bowels,  or  by  a  return  of  inflammation  to  the  de- 
serted joint.  A  flood  of  ink  has  been  shed  in  the  effort  to  discredit 
the  apparent  connection  between  these  consecutive  events ;  but  still 
it  remains  impossible  to  disabuse  the  mind  of  the  unbiased  observer 
who  has  witnessed  such  a  case,  of  the  belief  that  there  is  something 
more  than  a  merely  accidental  connection  between  these  facts  of  retro- 
cession. Especially  convincing  are  those  rare  cases  in  which  articular 
inflammation  is  interrupted  by  a  gastric  crisis,  and  is  resumed  again 
so  soon  as  the  stomach  is  relieved.  The  bare  fact  that  after  death  the 
gastric  mucous  membrane  exhibits  all  the  signs  of  acute  local  inflam- 
mation does  not  militate  against  the  theory  of  retrocession,  for  daily 
experience  and  observation  show  how  rapidly  a  gouty  joint  develops 
the  evidences  of  acute  inflammation,  and  the  same  thing  may  occur  in 
the  stomach.  It  is  true  that  in  certain  cases,  complicated  with  renal 
disease,  violent  vomiting  and  collapse  may  be  excited  by  uraBmic  intoxi- 
cation ;  but  these  are  usually  witnessed  among  the  victims  of  chronic 
gout,  and  there  is  nothing  of  an  acute  character  in  their  articular 
affections.  When  the  stomach  exhibits  after  death  the  signs  of 
chronic  inflammation,  they  must  be  accepted,  of  course,  as  evidence 
of  chronic  gastric  disease ;  but  that  need  not  preclude  the  idea  of  an 
acute  attack  engrafted  upon  an  old  worn-out  stem,  if  the  articular 
disease  be  suddenly  suppressed.  The  rarity  of  an  event  is  no  proof 
of  its  unreality ;  retrocedent  rheumatic  peritonitis,  for  example,  is  an 
uncommon  incident,  yet  it  does  sometimes  occur.  In  short,  while 
admitting  the  fact  that  gastric  disorder  dependent  uxx)n  its  usual  ex- 
citing causes  may  accidentally  concur  with  an  attack  of  gout,  begin- 
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ning  a  little  sooner  or  a  little  later  than  the  articular  crisis,  it  most 
still  be  insisted  that  there  is  in  the  nature  of  things  no  reason  why 
retrocession  may  not  occur,  and  that  there  is  sufficient  testimony 
on  the  part  of  trustworthy  witnesses  to  warrant  the  beUef  that  it  does 
occasionally  take  place. 

The  same  arguments  have  been  used  for  and  against  the  existence 
of  intestinal  gout.  It  is  not  an  unusual  experience  for  gouty  subjects 
to  suffer  with  a  catarrhal  condition  of  the  intestinal  canal  without 
much  regard  to  the  character  of  their  diet  and  mode  of  life.  As  in 
other  forms  of  catan*hal  enteritis,  the  action  of  the  bowels  is  very 
irregular;  sometimes  constipated,  flatulent,  and  colicky,  and  again 
relaxed,  with  frecjuently  recurrent  diarrhoea  that  continues  for  several 
days  and  then  spontaneously  ceases.  Sometimes,  however,  there  is 
persistent  and  obstinate  looseness  of  the  bowels,  which  continues  for 
many  years  without  pain  or  noteworthy  injury  of  the  general  health. 
It  is  liable  to  intermission,  and  to  recurrence  in  the  spring  and  autumn 
months.  In  many  instances  it  is  preceded  by  severe  colic,  flatulence, 
headache,  and  deposit  of  urates  in  the  sediment  of  the  urine.  In 
these  preliminary  disorders  it  bears  a  close  resemblance  to  the  crises 
of  articular  gout;  and  frequently  it  is  clearly  alternating  with  such 
attacks.  The  resemblance  is  further  carried  out  by  the  relief  that  is 
afforded  and  the  improvement  of  health  that  is  experienced  after  such 
evacuations.  But  when  diarrhoea  becomes  permanent,  it,  in  associa- 
tion with  other  visceral  complications,  seems  finally  to  debilitate  the 
chronic  sufferer.  Among  gohty  subjects  it  is  frequently  remarked 
that  catarrhal  inflammations  of  a  migratory  character  are  not  uncom- 
mon. In  such  cases  there  is  often  observed  an  alternation  between 
bronchitis,  or  asthma,  and  catarrhal  diarrhoea — one  form  of  mucous 
disease  taking  the  place  of  another,  and  all  of  them  related  to 
other  diathetic  manifestations  in  a  way  that  seems  conclusive  as  to 
the  community  of  their  cause.  Witness  such  facts  as  are  related 
by  Scudamore,  Graves,  and  other  clinical  teachers  who  have  noted 
the  effects  of  exposure  to  wet  and  cold  during  an  attack  of  articular 
gout — suppression  of  local  symptoms,  immediate  occurrence  of  in- 
testinal pain,  constipation,  hiccough,  flatulence,  and  other  evidences 
of  abdominal  distress — in  a  word,  retrocedent  gout.  Sometimes  the 
focus  of  the  disorder  is  about  the  head  of  the  colon,  in  the  right  iliac 
fossa,  and  it  has  been  in  certain  cases  incautiously  ascribed  to  appen- 
dicitis; but  usually  the  pain  is  unattended  by  fever,  and  is  relieved 
by  a  summary  cathartic  and  a  few  doses  of  sodium  salicylate.  Some- 
times, however,  retrocession  is  accompanied  by  fever  and  symptoms 
of  acute  intestinal  inflammation.  When  this  chiefly  involves  the 
small  intestines  there  is  a  copious  watery  flux  like  that  of  cholera 
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morbus.  It  was  an  attack  of  this  character  that  terminated  the  life 
of  the  great  Sydenham,  on  the  29th  of  December,  1689.  When  the 
descending  colon  and  the  rectum  are  affected,  the  discharges  are 
scanty,  slimy,  mixed  with  blood,  and  attended  with  tenesmus,  like 
those  that  occur  in  genuine  dysentery.  Severe  hemorrhoidal  attacks 
are  also  commonly  associated  with  the  gouty  predisposition,  and 
sometimes  appear  to  replace  the  ordinary  articular  crises. 

Despite  these  facts,  one  must  not  fall  into  the  error  of  ascribing 
all  cases  of  diarrhoea  or  dysentery  or  intestinal  colic  in  a  gouty  person 
to  masked  or  retrocedent  gout.  The  same  caution  must  be  exercised 
that  is  demanded  in  the  corresponding  forms  of  gastric  disorder. 
Arthritic  patients  may  have  the  same  diseases,  excited  in  the  same 
way,  that  are  experienced  by  other  people.  It  is  only  when  the  phe- 
nomena of  articular  inflammation  and  intestinal  disorder  are  so  inti- 
mately related  that  they  clearly  replace  one  another,  and  are  habit- 
ually interchangeable,  that  we  are  justified  in  claiming  the  identity  of 
their  cause. 

Hepatic  Changes. 

The  effect  of  gout  upon  the  liver  is  unquestionable,  but  the  nature 
of  the  connection  is  not  placed  beyond  dispute.  Murchison  and  his 
followers  have  gone  so  far  as  to  place  the  original  cause  of  gout  in 
the  liver,  while  others,  on  the  contrary,  seem  disposed  to  exculpate 
that  organ  from  everything  but  a  slight  tendency  to  hypersemia  and 
disordered  function  during  the  paroxysms  of  the  disease.  Between 
these  extremes  lies  the  truth.  It  may  be  safely  asserted  that  the  liver 
of  an  individual  who  has  either  inherited  or  acquired  the  arthritic 
diathesis  is  never  perfectly  healthy.  The  important  part  that  is  taken 
by  the  organ  in  the  elaboration  of  urea  and  its  congener,  uric  acid, 
renders  it  certain  that  the  conditions  which  exaggerate  or  derange  the 
processes  by  which  nitrogenous  refuse  is  evacuated  from  the  body 
cannot  fail  to  implicate  the  liver  as  well  as  the  kidneys.  This  will 
be  more  fully  discussed  in  the  section  on  the  pathology  of  gout. 

A  tendency  to  hyperasmia  of  the  liver  accompanies  acute  attacks 
of  gout.  The  organ  is  distinctly  enlarged  and  projects  below  the 
short  ribs.  It  is  often  quite  sensitive  to  pressure  on  such  occasions, 
but  during  the  interval  between  attacks  it  loses  in  great  measure  its 
sensitiveness,  and  returns  to  its  normal  volume.  In  fatal  cases  of 
acute  uncomplicated  gout,  the  liver  presents  nothing  remarkable, 
nor  does  it  contain  urates,  even  though  the  joints  may  be  loaded 
with  them. 

But  in  many  instances  during  life  there  is  abundant  evidence  of 
chronic  inflammation  or  of  cirrhosis  of  the  liver.     The  liver  of  a 
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gouty  person  is  not  less  liable  to  ordinary  hepatic  diseases  than  that 
of  another  individual.  The  mode  of  life  and  the  habits  of  the  patient 
have  been  usually  of  a  character  to  induce  chronic  or  even  acute 
hepatic  disease.  Consequently,  it  is  to  be  expected  that  upon  the 
autopsy-table  the  liver  will  frequently  exhibit  evidences  of  disease 
that  are  due  to  intemperance  in  eating  and  drinking  rather  than 
directly  to  the  action  of  gout.  As  a  matter  of  fact  the  gout  and  the 
diseased  condition  of  the  liver  are  both  of  them  results  of  the  dietetic 
and  hygienic  errors  of  the  patient  himself  or  of  his  ancestors.  They 
own  a  common  cause,  and  they  may  exaggerate  each  other. 

The  strong  tendency  to  catarrhal  inflammation  of  the  mucous  sur- 
faces of  the  body  exhibits  itself  in  the  biliary  canals  as  it  does  in  the 
respiratory  passages.  In  many  cases  jaundice  from  catarrhal  ob- 
struction is  a  pronounced  feature.  This  may  exist  through  the  ex- 
tension of  inflammation  from  the  duodenal  surfaces,  or  it  may  be  the 
consequence  of  biliary  lithiasis,  a  condition  that  frequently  occurs 
among  arthritic  subjects. 

As  a  result  of  the  hepatic  disorders  that  afflict  the  gouty,  intes- 
tinal dysx)epsia  is  of  frequent  occurrence.  Slight  errors  in  diet,  ex- 
posure to  cold,  and  unusual  fatigue  very  commonly  excite  in  the 
over-sensitive  organism  the  phenomena  of  hepatic  indigestion.  There 
is  loss  of  appetite,  a  bad  taste  in  the  mouth,  a  yellow  tongue,  and  a 
feeling  of  uneasiness  that  begins  about  an  hour  after  eating,  and 
is  accompanied  by  intestinal  flatulence,  rumbling,  and  discomfort. 
Usually  these  symptoms  persist  until  relieved  by  a  spontaneous 
diarrhoea  of  short  duration,  or  by  the  action  of  a  cathartic,  or  by 
voluntary  fasting  followed  by  a  change  of  diet  on  the  part  of  the 
patient. 

Gouty  Affections  of  the  Circulatory  Apparatus. 

Cardiac  diseases  are  very  frequent  among  arthritic  subjects,  but  it 
is  often  difficult  to  decide  between  gout,  rheumatism,  and  other  dis- 
eases as  to  the  part  they  respectively  play  in  the  causation  of  the 
particular  cardiac  disorder  that  may  be  in  question.  In  the  majority 
of  cases  the  disturbance  is  of  a  functional  character;  but  there  is, 
besides,  a  considerable  number  of  examples  of  genuine  organic  dis- 
ease of  the  heart. 

Cardiac  palpitation,  without  permanent  lesion  of  the  organ,  is 

sometimes  noted  at  the  outset  of  an  acute  attack  of  gout.    This 

usually  occurs  among  the  earlier  manifestations  in  youthful  subjects 

whose  viscera  have  not  yet  been  damaged  by  chronic  disease.    The 

I>aroxysm  of  palpitation  usually  occurs,  without  considerable  pain  or 

alarming  conditions,  during  the  night;  and  on  rising  in  the  morning 
Vol.  n.-.20 
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the  great  toe  is  seen  to  be  swollen,  and  the  heart  is  relieved.    True 
cardiac  inflammation  never  supervenes  upon  such  an  attack. 

Somewhat  similar  irregularity  of  the  action  of  the  heart  is  fre- 
quently experienced  during  the  intervals  between  the  attacks  of  gout. 
The  patient  is  often  oppressed  by  a  feeling  of  precordial  distress,  ac^ 
companied  by  violent  beating  of  the  heart.  As  a  matter  of  fact,  such 
symptoms  are  seldom  encountered  among  vigorous  young  men  who 
are  neither  anaemic  nor  given  to  excessive  use  of  tobacco,  unless  they 
are  predisposed  to  rheumatism  or  gout.  It  must  be  remembered  that 
one  of  the  characteristics  of  the  arthritic  diathesis  is  a  predisposition 
to  disorders  of  the  digestive  apparatus.  Now  the  nervous  connections 
between  the  stomach  and  liver  and  the  heart  are  so  intimate  that  in- 
digestion cannot  fail  to  disturb  the  cardiac  functions.  Consequently, 
the  commotions  to  which  the  heart  is  liable  under  such  conditions 
may  be  considered  primarily  as  the  result  of  dyspepsia,  and  second- 
arily as  the  outcome  of  the  gouty  dyscrasia.  In  severe  cases  the  act 
of  gastric  digestion  is  accompanied  by  flushing  of  the  face,  tumul- 
tuous irregular  intermittent  pulsation  of  the  heart,  with  precordial  op- 
pression, and  sometimes  a  degree  of  pain  that  is  suggestive  of  angina 
pectoris.  But  with  the  completion  of  digestion  agitation  subsides, 
and  the  heart  beats  normally  until  the  next  meal. 

Such  being  the  violence  of  the  disturbance  that  is  excited  among 
youthful  and  comparatively  healthy  subjects,  it  is  easy  to  comprehend 
the  gravity  of  the  disorders  that  exist  when  the  worn-out  heart  of  an 
aged,  obese,  and  atheromatous  arthritic  is  in  question.  In  such 
cases  there  is  almost  constant  irregularity  and  frequent  intermission 
of  the  movements  of  the  heart,  as  the  result  of  irritation  propagated 
from  the  stomach  and  the  liver  through  the  medium  of  the  nervous 
system,  and  especially  as  a  consequence  of  intoxication  with  the 
products  of  gastro-intestinal  fermentation,  and  with  nitrogenous  ref- ' 
use  (urates,  etc.)  that  has  been  retained  in  the  circulating  fluids  of 
the  body.  Under  the  influences  of  these  hindrances  to  healthy  nutri- 
tion the  muscular  substance  of  the  heart  falls  into  a  condition  of  pro- 
gressive degeneration ;  the  ventricular  cavities  become  dilated ;  with 
every  fresh  attack  of  gout  the  organ  grows  weaker,  until  at  last  all 
healthy  function  is  rendered  impossible.  Cardiac  asthma,  stagnation 
of  the  blood,  passive  engorgement  of  the  liver,  oedema,  general 
dropsy,  universal  embarrassment  of  function,  collapse,  and  death, 
follow  each  other  in  inevitable  succession. 

The  paroxysmal  recurrence  of  cardiac  asthma  constitutes  one  of 
the  most  frequent  and  formidable  evidences  of  masked  gout.  Some- 
times accompanied  by  a  copious  bronchial  flux,  there  may  suddenly 
arise  great  danger  of  immediate  suffocation.     In  other  cases,  the  col- 
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lapse  of  the  cardiac  musculature  itself  induces  fatal  syncope,  or  at 
least  an  alarming  prostration  accompanied  by  an  almost  complete 
arrest  of  the  circulatiqn. 

Besides  the  morbid  changes  thus  indicated,  the  ventricular  walls 
are  liable  to  hypertrophy  in  cases  of  gout  that  are  characterized  by 
a  very  trifling  deposit  of  urates  about  the  joints.  In  such  cases  the 
disease  appears  to  expend  itself  chiefly  upon  the  internal  viscera, 
producing  chronic  interstitial  inflammation  of  the  kidneys,  liver,  and 
heart.  During  the  later  stages  of  chronic  gout,  especially  after  the 
nutrition  of  the  heart  has  been  checked  by  atheroma  of  the  coronary 
arteries,  the  muscular  substance  of  the  organ  undergoes  fatty  degen- 
eration, and  this  may  lead  to  rupture  of  the  ventricular  wall,  or  to 
fatal  syncope  through  the  utter  failure  of  the  contractility  of  the  car- 
diac tissues. 

Betrocession  of  gout  from  the  extremities  to  the  heart  is  a  rare  in- 
cident, but  there  are  well-attested  cases  of  this  accident.  As  a  con- 
sequence of  refrigeration  of  the  inflamed  joint,  or  of  violent  agitation 
of  mind  and  body,  swelling  and  pain  have  abandoned  the  affected 
member,  and  their  disappearance  has  been  speedily  followed  by  car- 
diac collapse.  It  is  probable  that  in  such  instances  the  overwhelm- 
ing disturbance  of  the  heart  is  due  to  perturbation  of  the  nervous 
centres,  and  to  over-stimulation  succeeded  by  paralysis  of  the  cardiac 
excito-motor  nerves.  The  debilitated  condition  of  the  organ  and 
the  inordinate  irritation  of  its  nervous  tissue,  consequent  upon  chronic 
arthritism,  must  not  be  forgotten  in  estimating  the  causes  of  collapse 
under  such  conditions. 

The  influence  of  gout  in  the  production  of  atheroma  in  the  arteries 
is  beyond  question.  Yet,  like  the  course  of  arthritic  degeneration  in 
other  structures  and  organs  of  the  body,  it  is  often  the  case  that 
atheroma  is  the  result  of  the  causes  that  have  also  produced  gout, 
rather  than  the  direct  consequence  of  gouty  disorder. 

So  many  factors  may  contribute  to  the  production  of  arterial  de- 
generation, such  as  old  age,  intemperance,  errors  of  diet,  etc.,  that 
it  is  sometimes  difficult  to  assign  to  each  its  exact  share  in  the  work 
of  destruction.  The  remote  consequences  of  an  atheromatous  condi- 
tion of  the  blood-vessels  are  very  numerous,  and  when  that  condition 
is  due  to  gout  or  to  the  arthritic  diathesis,  they  may  be  reckoned 
among  the  secondary  or  remote  results  of  arthritism.  Thus,  for  ex- 
ample, thrombosis  and  hemorrhage  in  the  brain  may  follow  disease 
of  the  cerebral  arteries.  In  the  heart,  an  atheroma  of  the  coronary 
arteries  leads  to  starvation,  degeneration,  and  rupture  of  the  cardiac 
muscle.  Gangrene  of  the  extremities  has  also  been  attributed  to  a 
corresponding  state  of  the  vascular  walls  in  the  limbs,  but  the  com- 
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paratiyely  frequent  oconrrence  of  diabetes  as  the  antecedent  of  such 
mortification  should  lead  to  careful  inquiry  as  to  the  possibility  of 
that  as  the  cause.  The  connection  between  dia))etes  and  the  arthritic 
diathesis  is,  however,  so  intimate  that  in  many  instances  gangrene, 
glycosuria,  and  gout  can  all  be  referred  to  the  same  predisposing 
cause  or  causes. 

Angina  pectoris  is  an  incident  of  not  in&equent  occurrence  among 
gouty  patients.  It  is  usually  experienced  by  the  victims  of  chronic 
arterial  degeneration  in  whom  the  aorta  has  become  atheromatous. 
The  onset  of  an  attack  is  often  the  first  indication  of  the  existence  of 
the  disease  that  has  insidiously  undermined  the  vitality  of  the  vascu- 
lar tissue.  It  may  be  an  unusual  muscular  effort  or  a  fit  of  indiges- 
tion that  excites  the  first  paroxysm  of  pain;  but  the  real  anatomical 
cause  consists  in  the  altered  structure  of  the  atheromatous  vessel. 

True  angina  pectoris  thus  originated  is  a  far  more  serious  inci- 
dent than  its  counterfeit,  that  form  of  cardialgia  that  occurs  among 
youthful  subjects  who  have  not  yet  acquired  an  atheromatous  degen- 
eration of  their  arteries.  Such  patients,  as  a  consequence  of  indiges- 
tion, or  of  the  excessive  use  of  tobacco,  tea,  or  coffee,  may  suffer 
severely  with  attacks  of  intensely  painful  neuralgia  in  the  precordial 
region.  The  paroxysm  is  characterized  by  violent  pain  and  a  feeling 
of  constriction  about  the  inferior  portion  of  the  thorax.  Painful  ir- 
radiations penetrate  the  interscapular  space,  and  sometimes  reach  the 
neck  and  shoulders,  or  extend  into  the  arms,  and  follow  the  track  of 
the  nerves  as  far  as  the  tips  of  the  fingers.  Breathing  seems  difficult; 
perspiration  covers  the  surface  of  the  body ;  the  face  is  pallid  and 
expressive  of  the  utmost  anxiety  and  distress.  The  pulse  is  small, 
rapid,  and  feeble,  so  that  the  tips  of  the  fingers  grow  cool.  Every- 
thing testifies  to  the  existence  of  arterial  spasm,  rather  than  the  loss 
of  contractility  that  follows  degeneration  of  the  arterial  coats.  After 
a  variable  period  of  suffering  the  paroxysm  subsides,  unless  cut 
short  by  therapeutic  measures,  and  all  goes  on  as  before.  Such  ex- 
periences are  frequently  connected  with  ordinary  dyspepsia,  but  they 
are  also  common  among  the  gouty.  During  the  early  stages  of  the 
disease,  such  attacks  often  precede  and  usher  in  the  articular  crisis; 
and  they  are  not  uncommon  among  neurotic  members  of  the  arthritic 
family  long  before  the  occurrence  of  articular  manifestations. .  These 
early  neuralgic  pseudo-anginas  are  rarely  attended  with  danger,  but 
the  genuine  form  of  angina  pectoris  is  usually  fatal — if  not  at  the 
time  of  the  first  attack  it  may  destroy  life  in  any  subsequent  par- 
oxysm. Post-mortem  section  reveals  chronic  inflammation  of  the 
aortic  walls  with  atheroma  and  constriction  of  the  lumen  of  the 
nutrient  arteries  of  the  heart.    In  such  cases  death  is  the  result  of  an 
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arrest  of  circulation  in  the  cardiac  wall,  and  it  is  only  indirectly  con- 
nected with  gout.  Thus  produced,  death  is  the  direct  consequence 
of  arterial  disease,  and  should  not  be  ascribed  to  retrocession  of  the 
articular  disease. 

The  veins  are  usually  affected  by  serious  changes  during  the  pro- 
gress of  gout.  The  dilatation  and  varicosity  of  the  veins  in  the  vicin- 
ity of  the  inflamed  joint  have  been  already  noted.  Sometimes  this 
condition  persists  in  a  greater  or  less  degree  after  the  termination  of 
an  attack,  and  tends  to  become  permanent  and  to  involve  the  majority 
of  the  vertical  veins  in  the  lower  extremities.  Besides  growing  vari- 
cose, the  veins  are  very  liable  to  inflammation,  which  is  developed 
during  or  after  an  articular  crisis,  or  as  the  consequence  of  some 
trifling  injury — like  a  bruise  or  a  blow.  Phlebitis  of  this  character 
is  often  transient  in  its  manifestations,  progressing  from  one  segment 
to  another  of  the  affected  vein,  and  remaining  nowhere  fixed  for  any 
considerable  time.  In  many  cases,  however,  it  pursues  the  course 
of  an  ordinary  inflammation  without  any  unusual  peculiarities.  Its 
recognition  is  easy  when  a  8Ui)erficial  vein  is  involved,  but  when  the 
deep  veins,  in  the  calf  of  the  leg  for  example,  are  inflamed,  the  fact 
is  made  known  by  the  existence  of  deep-seated  pain  along  the  track 
of  the  vessel,  and  by  an  oedematous  condition  of  the  limb.  In  one 
notable  fact  gouty  phlebitis  differs  from  the  ordinary  form  of  the  dis- 
ease— in  its  tendency  to  relapse  without  apparent  local  cause.  Some- 
times the  inflamed  vein  becomes  permanently  closed,  causing  persis- 
tent oedema  of  the  limb  that  is  exaggerated  by  standing  or  walking ; 
but  usually  there  is  more  or  less  complete  recovery.  Occasionally, 
as  in  ordinary  cases,  embolic  accidents  occur,  and  fatal  obstruction  of 
a  pulmonary  vessel  may  follow  the  detachment  of  a  fragment  from 
the  thrombotic  plug. 

The  tendency  to  phlebitis  is  evidently  hereditary  in  certain  fami- 
lies. In  this  respect  it  resembles  the  gouty  diathesis,  ui)on  which  in 
such  cases  it  is  undoubtedly  dependent.  Whenever,  in  comparatively 
youthful  male  subjects,  the  veins  become  inflamed  without  apparent 
cause,  there  is  reason  to  suspect  gouty  antecedents  and  predisposi- 
tions, and  the  line  of  investigation  should,  accordingly,  be  guided  in 
that  direction. 

The  Kespiratory  Organs. 

The  influence  of  gout  upon  the  respiratory  apparatus  is  not  always 
clear.  The  laryngeal  cartilages  and  ligaments  are  occasionally  in- 
vaded by  a  deposit  of  urates,  but  it  is  very  seldom  that  any  of  the 
spasmodic  or  suffocative  phenomena  of  ordinary  laryngitis  or  oedema 
of  the  glottis  are  experienced  in  such  cases.    A  certain  degree  of 
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hoarseness  and  weakness  of  articulation  may  be  remarked,  however, 
as  a  consequence  of  obstruction  of  the  movement  of  the  cartilages 
through  chronic  thickening  of  the  laryngeal  membrane,  and  infiltra- 
tion of  the  cartilaginous  structures  themselves. 

The  respiratory  passages  are  liable  to  inflammation  of  obstinately 
persistent  character,  and  to  attacks  of  asthma  that  either  coincide 
with  attacks  of  gout,  or  appear  to  alternate  with  them.  The  tenacity 
with  which  bronchitis  clings  to  the  gouty  has  been  long  recognized. 
It  is  characterized  by  a  tedious,  dry  cough,  with  comparatively  Uttle 
expectoration,  but  accompanied  by  considerable  feeling  of  pulmonary 
oppression.  In  many  instances  this  chronic  inflammation  finally 
terminates  life  by  invasion  of  the  terminal  bronchi,  and  the  develop- 
ment of  the  phenomena  of  capillary  bronchitis.  Sometimes  the  last 
stage  of  the  malady  is  complicated  by  effusion  into  the  pleural  cavity, 
or  by  the  evolution  of  acute  pulmonary  oedema.  There  has  been 
considerable  debate  regarding  the  nature  of  bronchitis  among  the 
gouty.  Some  have  insisted  upon  a  specific  character  by  which  it  can 
be  differentiated  from  all  other  varieties  of  bronchial  catarrh,  while 
others  are  equally  positive  in  the  statement  that  bronchitis  is  merely 
bronchitis  whether  it  occur  among  the  gouty  or  among  those  without 
arthritic  predisposition.  Aged  people  are  liable  to  a  chronic  cough, 
with  trifling  expectoration,  that  persists  for  many  years,  so  long,  in 
fact,  as  life  may  endure.  It  has  been  claimed  with  good  reason  that 
this  is  often  the  result  of  exposure  and  neglect  of  ordinary  precau- 
tions against  catarrhal  inflammation;  still,  in  a  large  proportion  of 
cases,  careful  analysis  will  bring  to  light  a  decided  diathetic  substra- 
tum for  such  a  cough.  Sometimes  an  acute  attack  of  gout  is  preceded 
or  accompanied  by  an  acute  bronchial  catarrh  that  soon  disappears 
after  the  establishment  of  the  articular  crisis.  Such  cases  are  always 
open  to  the  objection  that  they  were  simply  accidental  coincidences; 
but  in  chronic  gout  the  connection  between  the  primary  disease  and 
the  respiratory  malady  is  far  more  intimate  and  conspicuous.  It  is 
among  the  advanced  cases  in  which  the  kidneys  and  the  liver  are  be- 
coming sclerosed  that  the  emphysematous  lungs  are  farther  embar- 
rassed by  the  establishment  of  chronic  bronchitis.  These  patients, 
with  or  without  articular  incrustations,  gradually  evolve  the  well- 
known  signs  of  emphysema  and  bronchitis.  The  chest  becomes  bar- 
rel-shaped and  resonant;  respiration  is  rendered  hunried  and  labori- 
ous by  the  slightest  exertion ;  perspiration  trickles  from  the  surface 
after  the  least  effort,  and  is  followed  by  chilliness,  if  there  be  any 
exposure  to  even  the  most  moderate  current  of  air.  The  changeable 
weather  of  spring  and  autumn  is  fraught  with  danger  for  these  sensi- 
tive subjects.    They  take  cold  with  the  first  sudden  change  at  the  end 
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of  summer,  and  their  coughs  usually  persist  until  the  close  of  the 
next  spring.  Even  during  the  intervals  between  the  periodical  at- 
tacks, it  is  usual  to  find  bronchial  rales  audible  oyer  the  posterior 
and  inferior  portion  of  the  chest. 

So  far  as  the  physical  signs  and  the  expectoration  are  concerned, 
there  is  nothing  pathognomonic  about  the  bronchitis  with  which  the 
gouty  are  afflicted.  It  is  its  association  with  other  evidences  of 
arthritism,  its  persistence,  and  its  occasional  alternation  with  articu- 
lar manifestations  that  give  it  distinction.  It  is  aggravated  by  many 
of  the  causes  that  operate  unfavorably  upon  the  gouty  condition. 
Sometimes  it  is  worse  during  the  heat  of  summer,  when  the  arthritic 
constitution  exhibits  that  tendency  to  exhaustion  that  is  so  often 
manifest  during  the  sultry  days  in  the  earlier  and  later  portion  of 
the  hot  season.  Sometimes  it  is  relieved  by  a  humid  state  of  the  at- 
mosphere. It  is  often  made  worse  by  anxiety  and  fatigue  of  mind 
or  body. 

Among  arthritic  subjects  there  is  often  a  notable  relation  between 
chronic  bronchitis  and  certain  obstinate  cutaneous  eruptions  that  be- 
long to  the  arthritic  group  of  diseases.  With  the  disappearance  of 
one,  the  other  is  aroused  to  activity.  Thus,  it  is  recorded  of  the 
great  Napoleon  that  having  been  harassed  for  a  long  time  by  an  ob- 
stinate cough,  he  was  at  last  persuaded  by  Josephine  to  consult  her 
favorite  physician,  Corvisart.  On  investigation  it  appeared  that  the 
bronchial  affection  was  coincident  with  the  suppression  of  an  old  erup- 
tion that  had  existed  for  many  years.  Corvisart  immediately  ordered 
a  course  of  counter-irritation,  which  soon  revived  the  cutaneous 
malady  and  cured  the  cough.  Chronic  gouty  bronchitis  is  sometimes 
accompanied  by  sudden  paroxysms  of  spasmodic  dyspnoea  that  are 
out  of  all  proportion  with  the  physical  signs  that  are  afforded  by 
auscultation.  These  attacks  are  frequently  induced  by  the  recumbent 
position,  and  are  relieved  by  sitting  up,  or  by  the  inhalation  of  the 
vapor  of  ether.  In  elderly  subjects,  however,  the  possibility  of  a 
ursemic  cause  for  such  paroxysms  should  never  be  forgotten,  and 
they  should  be  the  signal  for  careful  supervision  of  the  course  of 
events  in  the  kidneys  and  heart.  Chronic  interstitial  nephritis  and 
cardiac  dilatation  will  be  often  discovered  as  the  proximate  cause  of 
such  respiratory  dyspnoea. 

The  gouty  character  of  these  varieties  of  bronchitis  can  hardly  be 
questioned  when  they  are  associated  with  the  usual  articular  mani- 
festations; but  when  bronchitis  precedes  these  changes,  the  connec- 
tion is  more  obscure  though  none  the  less  real.  The  respiratory 
malady  is  in  such  cases  rightly  estimated  as  a  masked  variety  of 
gout. 


392  LTMAN—GOUT. 

Nervous  or  spasmodic  asthma  is  often  associated  with  the  gouty 
diathesis.  In  many  instances  it  alternates  with  or  replaces  the 
habitual  articular  attacks.  Of  course  there  are  numerous  asthmatics 
who  are  never  gouty,  but  there  are,  besides,  many  arthritics  who  ex- 
hibit the  phenomena  of  asthma  in  such  close  relation  with  their  dia- 
thetic attacks  that  it  is  difficult  to  doubt  their  common  causation. 
Such  cases  are  encountered  in  gouty  families  where  numerous 
ancestors  have  transmitted  the  history  of  all  possible  modes  of  ar- 
thritic disease,  and  have  exhibited  all  the  affiliated  disorders  without 
interruption.  In  such  families  asthma  is  of  frequent  occurrence, 
either  as  an  antecedent  or  as  an  alternative  affection.  Yet  so  long 
as  there  is  no  recorded  case  of  retrocedent  gout  actually  replaced  by 
an  asthmatic  attack,  it  may  be  proper  to  speak  of  asthma  as  the  ex- 
pression of  a  morbid  tendency  that  frequently  accompanies  gout, 
though  not  itself  a  manifestation  of  that  disease. 

The  pleuritic  effusions  that  are  sometimes  witnessed  in  gouty 
patients  are  probably  only  very  indirectly  connected  with  the  disease. 
They  occur  as  a  consequence  of  ordinary  exposure  to  cold,  and  their 
character  differs  in  nothing  essential  from  the  ordinary  varieties  of 
pleuritic  inflammation.  The  same  thing  may  be  said  of  the  attacks 
of  pneumonia  that  sometimes  occur  in  gouty  subjects.  This  might 
be  expected,  since  pneumonia  is  not  the  result  of  intoxication,*  but  of 
a  specific  infection.  But  the  transient  attacks  of  pulmonary  hyper- 
semia,  that  are  sometimes  accompanied  by  expectoration  of  blood, 
in  non-tubercular  subjects,  are  often  connected  with  gouty  disorder, 
and  have  no  more  importance  for  prognosis  than  the  hemorrhoidal 
fluxes  with  which  they  sometimes  alternate. 

T^  Nervous  System. 

The  influence  of  gout  upon  the  nervous  system  is  beyond  ques- 
tion, yet  there  is  no  department  of  pathology  that  presents  a  greater 
number  of  difficult  problems  than  that  dealing  with  the  nervous  phe- 
nomena associated  with  gout.  So  many  and  so  various  are  the  mor- 
bid changes  that  affect  the  principal  organs  of  a  gouty  patient  that  it 
is  often  a  matter  of  extreme  delicacy  to  decide  what  is  due  to  masked 
or  retrocedent  gout,  and  what  must  be  ascribed  to  a  diseased  kidney  or 
other  disabled  apparatus.  Thus,  it  being  not  unusual  for  gouty  sub- 
jects to  suffer  with  chronic  interstitial  nephritis,  the  intercurrence  of 
cerebral  symptoms  calls  for  careful  discussion  of  the  possibilities  of 
uraemia  as  the  cause  of  the  nervous  disturbance.  It  is  well  known  that 
interstitial  nephritis  may  progress  insidiously  without  notable  symp- 
toms until  a  sudden  and  violent  explosion  in  the  midst  of  ordinary 
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apparent  health  nnmasks  the  fact  of  disease.  If  now  the  patient  has 
been  subject  to  the  prodromes  of  gout,  or  to  an  occasional  articular 
crisis,  it  is  very  natural  to  ascribe  to  that  disease,  in  either  its  latent 
or  retrocedent  varieties,  the  apoplectiform  seizure,  the  epileptiform 
convulsion,  the  violent  headache,  the  delirium,  or  the  coma  by  which 
he  is  prostrated.  But  examination  of  the  urine,  indicating  the  pres- 
ence of  casts  and  albumin,  or  a  post-mortem  section  of  the  body,  will 
usually  refer  such  accidents  to  their  source  in  a  ruined  kidney. 

Disease  of  the  cerebral  arteries  is  a  frequent  cause  of  death 
among  gouty  subjects.  Here,  again  the  phenomena  of  hemorrhage 
and  compression  of  the  brain  might  be  mistaken  for  retrocedent  gout, 
or  for  ursemic  coma.  At  the  bedside,  without  full  knowledge  of  the 
history  and  antecedents  of  the  patient,  the  problem  sometimes  as- 
sumes great  difficulty. 

In  like  manner,  the  concurrence  of  an  attack  of  delirium  tremens 
with  an  imperfectly  developed  crisis  of  gout  might  easily  lead  to  the 
belief  that  the  brain  was  suffering  from  the  incidence  of  retrocedent 
articular  disease. 

But,  in  spite  of  the  fact  that  very  many  of  the  cerebral  accidents 
that  occur  among  the  gouty  can  be  referred  to  causes  other  than  gout, 
it  still  remains  true  that  violent  disturbances  of  the  brain  may  be  ex- 
cited by  sudden  suppression  of  the  articular  manifestations  during 
an  ordinary  attack.  Cases  have  been  recorded  in  which  the  sufferer 
has  sought  to  ease  his  pain  by  plunging  the  feet  into  cold  water,  with 
the  result  that  disappearance  of  local  pain  and  swelling  in  the  foot 
has  been  promptly  followed  by  violent  headache,  disturbances  of 
vision,  vertigo,  and  somnolence,  or  even  by  still  more  alarming  symp- 
toms of  apoplexy,  hemiplegia,  ftnd  coma.  In  such  cases  active  re- 
vulsive treatment,  with  leeches,  mustard  applications,  and  purga- 
tives, has  sometimes  been  rewarded  with  the  renewal  of  articular 
swelling  and  pain,  and  the  complete  disappearance  of  all  cerebral 
phenomena.  Similar  evidences  of  retrocession  have  been  sometimes 
witnessed  as  a  consequence  of  great  fatigue  and  violent  emotion;  but 
it  must  not  be  forgotten  that  under  such  conditions  old  people  oc- 
casionally become  temporarily  delirious  and  prostrate  without  the 
existence  of  arthritic  manifestations. 

An  interesting  fact  in  connection  with  the  cerebral  disorders  of  the 
gouty  is  the  frequent  occurrence  of  aphasia.  This  sometimes  occurs 
merely  as  a  consequence  of  failing  nutrition  of  the  brain,  but  in  cer- 
tain cases  it  clearly  alternates  with  the  articular  phenomena.  Some- 
times it  is  accompanied  by  convulsive  spasms  of  the  facial  muscles 
and  upper  extremities,  which  are  generally  unilateral  in  their  mani- 
festation.    Genuine  epilepsy  is  almost  always  aggravated  by  a  gouty 
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habit  of  body,  but  sometimes  it  completely  disappears  after  the  de- 
velopment of  acute  articular  gout. 

These  violent  disturbances  of  the  brain  are,  however,  the  exception 
rather  than  the  rule.  In  the  majority  of  instances,  only  the  milder 
varieties  of  nervous  disorder  are  encountered.  Headache,  usuallj  in 
the  form  of  hemicrania,  is  a  common  experience  among  the  gouty. 
Sometimes  it  alternates  with  the  joint  affections;  sometimes  it  per- 
sists for  weeks  and  months  until  dissipated  by  an  articular  crisis. 
Vertigo,  either  with  or  without  headache,  is  also  of  frequent  occur- 
rence and  similar  behavior.  It  is  probably  dependent  in  certain 
cases  upon  gastric  disorder,  and  in  others  ux)on  a  diseased  condition 
of  the  cerebral  vessels. 

Mental  disorders  are  sometimes  witnessed  in  gouty  subjects. 
These  disturbances  are  usually  modified  in  accordance  with  the  tem- 
perament of  the  individual,  so  that  the  sufferer  sometimes  exhibits 
only  the  most  wonderful  patience  and  amiability  throughout  a  life- 
time of  disease.  But  in  the  majority  of  cases  the  irascibility  of  the 
patient  is  something  phenomenal.  Depression  of  spirits,  hypochon- 
dria, and  excessive  irritability  are  generally  experienced.  In  this 
respect  the  state  of  the  brain  conforms  to  the  general  condition  of 
morbid  excitability  and  debility  into  which  the  entire  organism  has 
fallen.  Gouty  insanity  has  been  described  by  many  authors;  but 
such  an  event  is  of  rare  occurrence,  so  far  as  alternation  with  gout 
or  substitution  for  gout  is  concerned.  Doubtless,  many  insane 
people  are  gouty,  and  the  depth  of  despair  into  which  many  gouty 
patients  are  plunged  may  lead  to  some  confusion  in  the  analysis  of 
symptoms.  It  is  often  difficult  in  these  cases  to  draw  the  line  be- 
tween actual  insanity  and  the  various  forms  of  nervous  perversion 
that  may  arise  during  the  course  of  articular  disease.  Still  it  is 
unnecessary  to  ascribe  to  gout  the  different  neuroses,  such  as  chorea 
and  hysteria,  that  may  be  associated  with  it.  This  should  be 
done  only  when  the  facts  of  alternation  and  of  substitution  of  one  for 
the  other  are  beyond  question,  and  when  independent  morbid  condi- 
tions and  lesions  of  the  nervous  structures  cannot  be  discovered.  An 
exception  should  be  made,  however,  in  favor  of  hemicrania.  This 
singular  neurosis  so  constantly  occurs  in  gouty  families,  is  so  fre- 
quently experienced  among  the  precursory  phenomena  of  the  arthritic 
diathesis,  and  is  so  clearly  connected  with  the  articular  crisis  that 
its  relationship  does  not  admit  of  question. 

From  this  brief  view  of  the  cerebral  accidents  of  gout,  it  is  evident 
that  there  are  many  points  of  resemblance  between  it  and  cerebral 
rheumatism.  There  is  the  same  retrocession  of  articular  manifesta- 
tions, the  same  violent  onset  of  cerebral  disturbance,  the  same  ten- 
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dencj  to  delirium,  coma,  and  death.  On  the  reverse  of  the  picture, 
however,  aphasia,  which  is  so  common  in  cerebral  gout,  is  an  excep- 
tional event  in  cerebral  rheumatism.  Vertigo  belongs  to  gout,  while 
delirium,  convulsions,  and  excessive  elevation  of  temperature  are 
more  frequently  witnessed  in  rheumatism.  In  both  diseases  the 
post-mortem  appearances  are  insignificant  and  out  of  proportion  to 
the  gravity  of  the  symptoms  by  which  they  are  accompanied. 

It  is  very  doubtful  whether  the  spinal  cord  is  ever  the  seat  of 
genuine  gouty  inflammation.  Gouty  subjects  have  suffered  and  died 
with  myelitis,  but  there  is  no  satisfactory  evidence  that  this  differed 
in  any  particular  from  ordinary  inflammation  of  the  spinal  cord. 
The  unique  case,  recorded  by  OUivier,  in  which  there  was  a  general 
deposit  of  urates  upon  the  external  surface  of  the  dura  mater  and  the 
sheaths  of  the  spinal  nerves,  shows  that  the  fibrous  tissues  within  the 
spinal  canal  can  be  damaged  by  infiltration.  But  in  this  case  the 
cord  and  its  inner  envelox)es  remained  healthy.  If  the  spinal  cord 
ever  becomes  diseased  through  gout,  it  must  be  the  result  pf  indirect 
influences  like  those  that  excite  sclerosis  in  the  kidney,  heart,  blood- 
vessels, liver,  and  spleen.  It  is  also  probable  that  the  transient  feel- 
ing of  weakness  in  the  lower  limbs  that  is  sometimes  experienced  by 
gouty  patients  has  its  origin  in  fugitive  disturbances  of  nutrition  that 
are  really  dependent  upon  gout.  There  is  no  reason  why  the  poison 
of  gout,  like  that  of  syphilis,  should  not  create  a  predisposition  to 
chronic  myelitis ;  and  when  no  other  cause  of  inflammation  can  be 
discovered,  the  affirmative  inference  becomes  unavoidable. 

With  similar  reservations  the  influence  of  gout  upon  the  x)eriph- 
eral  nerves  is  incontestable;  Neuralgias  of  the  greatest  severity  and 
obstinaiey  are  among  the  most  frequent  consequences  of  gout.  By 
their  recurrent  and  paroxysmal  manifestations  they  often  resemble 
the  evolution  of  articular  gout.  No  part  of  the  body  appears  to  es- 
cape their  incidence,  and  their  duration  varies  from  that  of  the  most 
transient  fulgurant  pain  to  the  unintermitting  and  persistent  agony  of 
chronic  inflammation.  Chief  among  the  disorders  is  sciatica,  which 
may  occur  either  as  a  simple  neuralgia  or  as  an  uncompromising 
neuritis.  It  is  occasionally  accompanied  by  anaesthesia  and  muscu- 
lar atrophy,  but  usually  the  principal  symptom  is  pain  along  the 
course  of  the  sciatic  nerve  and  its  branches.  It  is  extremely  liable 
to  recurrence  and  to  frequent  exacerbations  without  apparent  cause. 
Sometimes  it  alternates  distinctly  with  articular  manifestations ;  but 
more  frequently  it  seems  to  be  excited  by  accidental  exposure  to  cold 
or  injury. 

Neuralgias  of  the  trifacial  and  intercostal  nerves  follow  sciatica  in 
the  order  of  frequency.     The  writings  of  the  English  are  rich  in  de- 
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tails  regarding  these  peripheral  pains,  which  are  usually  worse  at 
night,  and  are  clearly  connected  with  the  prodromes  of  articular 
gout.  Sometimes  they  cannot  be  clinically  distinguished  from  the 
pains  of  muscular  rheumatism,  and  they  may  assume  the  forms  of 
lumbago,  or  of  deltoid  or  crural  x>ain.  The  recti  abdominis  muscles 
are  frequently  thus  affected.  Occasionally,  i)ain  is  experienced  in  the 
tongue  or  about  the  teeth,  usually  fugitive  in  character,  but  sometimes 
yielding  only  after  weeks  of  suffering.  Sometimes  it  is  in  the  deep 
muscles  of  the  spinal  column  that  pain  is  felt,  or  it  may  occupy  the 
track  of  any  deep  nerve,  especially  at  night,  causing  unusual  sensa- 
tions, as  if  an  almost  intolerable  cutaneous  itching  had  been  trans- 
ferred from  the  surface  to  the  central  tissues  of  the  part.  In  many 
instances,  fortunately,  these  torments  are  very  fugacious,  but  some- 
times they  manifest  a  degree  of  prominence  that  is  suggestive  of  sub- 
acute peripheral  neuritis.  When  they  are  encountered  in  robust  and 
vigorous  subjects,  they  usually  yield  to  vegetable  diet  and  purgatives, 
followed  by  colchicum  and  sodium  salicylate;  but  among  aged  and 
broken-down  subjects  they  are  the  result  of  permanent  degeneration 
of  tissue,  and  are  seldom  relieved  by  medical  treatment  without  re- 
course to  surgery. 

Besides  the  sensory  disorders  above  indicated,  the  peripheral 
nerves  are  also  subject  to  motor  disturbances  that  take  the  form  of 
muscular  spasm,  involving  sometimes  an  individual  muscle,  and 
sometimes  arousing  a  whole  group  of  muscles.  The  spasms  are  of 
very  frequent  occurrence  among  the  introductory  symptoms  of  a 
gouty  attack ;  they  are  often  experienced  during  the  intervals  between 
the  paroxysms  of  the  disease,  and  with  advancing  years  they  become 
one  of  the  most  tormenting  incidents  in  connection  with  chrohic  gout. 
In  certain  cases,  they  are*  so  often  repeated  and  are  attended  with 
such  a  degree  of  exalted  reflex  excitability,  that  they  seem  to  be  de- 
pendent upon  morbid  changes  in  the  spinal  cord.  Probably,  however, 
they  simply  express  the  general  condition  of  irritable  weakness  into 
which  the  entire  organism  has  fallen.  Even  among  arthriticaUy  pre- 
disposed individuals. who  have  never  suffered  with  articular  inflamma- 
tion or  uratic  deposits,  it  is  a  common  event  to  witness  transient  spasms 
of  the  fibres  of  the  orbicular  muscles  of  the  eyes  and  mouth,  or  of 
the  facial  muscles  and  muscles  of  the  extremities.  Some  observers 
are  of  the  opinion  that  epileptiform  convulsions  may  be  occasionally 
excited  by  similar  irritation  of  the  brain  and  nervo-muscular  appara- 
tus with  gouty  blood.  A  further  analogy  with  epilepsy  is  suggested 
by  the  fact  that  these  spasmodic  affections  are  occasionally  followed, 
as  sometimes  happens  after  an  epileptic  seizure,  by  temporary  pare- 
sis of  the  over-excited  muscles. 
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Angio-nenrotic  oedema  is  not  infrequent  among  the  gouty,  e8X)e- 
cially  among  females  and  neurotic  patients.  It  often  appears  about 
the  joints,  and  in  the  loose  areolar  tissue  of  the  eyelids,  lips,  breasts, 
prepuce,  and  labia.  The  phenomena  of  swelling  and  pain  are  rapidly 
deyeloped,  and  often  subside  or  are  transferred  elsewhere  as  rapidly 
as  they  appeared.  Sometimes  the  hands  or  the  neck  are  visibly  en- 
larged for  hours  at  a  time,  without  considerable  pain  other  than  a 
sensation  of  stiffness  and  clumsiness  in  the  affected  pai*ts.  The  oc- 
currence of  these  phenomena  among  the  members  of  a  gouty  family, 
together  with  their  frequent  association  with  other  arthritic  manifes- 
tations of  a  decided  character,  and  their  relief  by  colchicum  and  alka- 
lies, all  combine  to  show  their  dependence  upon  the  specific  diathesis. 

The  connection  between  the  above-indicated  symptoms  and  morbid 
excitations  of  the  sympathetic  nervous  system  is  so  clearly  apparent 
that  it  is  evident  that  gouty  phenomena  are  not  limited  to  the  cere- 
bro-spinal  nervous  apparatus.  The  visceral  plexuses  and  Derves  are 
frequently  the  seat  of  painfid  disturbances  that  affect  the  functions 
of  secretion  and  nutrition.  It  is  in  the  abdominal  and  pelvic  organs 
that  some  of  the  most  distressing  manifestations  of  ganglionic  ner- 
vous disorder  occur.  Painful  menstruation  and  ovarian  tenderness 
are  common  experiences,  even  before  the  access  of  articular  gout,  or 
even  in  cases  that  never  advance  beyond  prodromal  stages  of  the 
diathetic  disease.  The  walls  of  the  stomach,  intestines,  bladder,  and 
urethra  are  not  infrequently  the  seat  of  obstinate  suffering  that  is  re- 
lieved only  by  anti-arthritic  measures.  In  many  instances  these 
pains  are  migratory  and  transient,  skipping  rapidly  from  one  part  of 
the  body  to  another;  but  they  often  remain  fixed  for  considerable 
X)eriods  of  time.  A  distinctly  paroxysmal  character  can  be,  however, 
usually  observed,  and  nocturnal  exacerbations  are  of  frequent  occur- 
rence. Sometimes  the  coincidence  of  these  paroxysms  with  the  vary- 
ing alkalinity  of  the  blood  can  be  clearly  determined.  Fatigue  of 
every  kind,  moral,  intellectual,  and  physical,  operates  powerfully 
to  aggravate  the  painful  attacks,  and  they  are  greatly  ameliorated 
by  rest  and  proper  food.  Among  neurotic  dyspeptics  who  have  in- 
herited the  arthritic  diathesis  this  form  of  neuralgia  is  not  uncom- 
mon, even  though  pronounced  symptoms  of  gout  have  never  been  ex- 
I)erienced.  Eichhorst  mentions  it  as  a  gastro-intestinal  neurosis 
which  he  enumerates  among  the  phenomena  of  diabetes.  Other 
writers  have  vaguely  noted  it'  as  a  symptom  of  "litheemia,"  but  its 
connection  with  the  sympathetic  nervous  system,  and  its  dependence 
upon  arthritism,  have  not  been  defined  with  sufficient  clearness  by 
the  majority  of  writers.  These  visceral  neuralgias  are  most  fre- 
quently experienced  during  the  changeable  weather  of  the  spring  and 
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autumn  months,  and  during  the  early  heats  of  summer,  in  this  re- 
spect conforming  to  the. course  of  gout.  They  usually  occur  among 
constipated  individuals  who  have  reached  middle  or  advanced  life; 
but  they  sometimes  are  felt  by  the  youthful  members  of  gouty  fami- 
lies. When  the  stomach  is  chiefly  involved,  the  painful  paroxysms 
commence  when  the  organ  is  empty — ^toward  noon,  or  in  the  latter 
portion  of  the  afternoon,  or  during  the  night,  generally  after  mid- 
night— ^and  they  persist  for  one  or  two  hours  or  until  relieved  by 
food  or  medication.  The  favorite  seat  of  the  pain  when  the  stomach 
is  principally  affected  is  in  the  epigastrium  or  in  the  left  hypochon- 
drium.  It  is  not  limited  to  a  single  focus,  but  is  vaguely  diffused 
through  the  upper  portion  of  the  abdomen.  Sometimes  it  extends 
into  the  cardiac  area,  or  even  as  far  as  the  arms.  The  character  of 
the  pain  is  of  a  nature  that  distinguishes  it  from  other  abdominal 
pains.  It  may  be  accompanied  by  tenderness  of  the  epigastric 
region,  particularly  in  the  sternal  third  of  the  right  rectus  muscle, 
but  such  tenderness  is  distinct  from  gastralgia.  It  is  not  increased 
by  pressure  or  by  movement.  The  patient  may  cough,  sneeze,  laugh, 
walk,  or  nm  without  influence  upon  the  location,  character,  or  inten- 
sity of  the  suffering.  Ordinarily  the  paroxysm  is  not  intolerable, 
but  sometimes  it  is  horribly  severe,  and  is  attended  by  a  feeling  of 
fearful  exhaustion.  It  'is  a  dull,  deep-seated,  widely  diffused  and 
I)ersistent  distress,  quite  different  from  ordinary  gastralgia,  colic,  or 
peritonitis.  It  cannot  be  mistaken  for  the  pain  that  exists  in  the 
gastric  crisis  of  tabes  dorsalis,  or  in  chronic  alcoholism,  or  in  periph- 
eral neuritis.  By  the  sufferer  it  is  readily  distinguished  from  the 
more  tolerable  pains  that  occasionally  have  their  seat  in  the  abdominal 
wall,  sometimes  alternating  with  the  gastro-enteralgic  paroxysms. 
In  short,  it  possesses  all  the  characteristics  of  neuralgia  affecting  the 
sympathetic  nerv^es.  Such  pain,  when  severe,  is  more  intolerable 
than  ordinary  peripheral  neuralgia.  When  the  enteric  plexuses  are 
involved,  the  distress  is  usually  less  severe,  but  not  less  annoying 
than  when  the  stomach  alone  is  affected.  Sometimes  the  pelvic 
neiTes  are  the  seat  of  irritation,  and  the  patient  may  suffer  intensely 
with  rectal  or  vesical  agony,  especially  after  sexual  intercourse.  Pro- 
longed and  painful  erections  sometimes  prevent  sleep  during  the  later 
hours  of  the  night.  During  the  intervals  between  the  paroxysms, 
especially  if  food  and  sleep  have  been  procured,  bodily  comfort  may 
be  complete.  But  the  termination  of  gastric  digestion,  or  the  oc- 
currence of  bodily  fatigue,  or  an  exposure  to  cold  damp  air  may  be 
immediately  followed  by  a  return  of  pain.  Gradually  the  patient 
becomes  exhausted  from  suffering  and  loss  of  sleep ;  he  is  morbidly 
sensitive  to  cold,  becomes  neurasthenic,  and  is  incapable  of  physical 
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or  mental  activity.  Yet  some  of  these  sufferers  present  a  florid  ap- 
pearance, and  retain  their  nsual  weight.  Many  of  them  are  hypo- 
chondriacal ;  and  some  of  the  more  intelligent  class  can  scarcely  be 
persuaded  that  they  are  not  victims  of  malignant  disease  of  the  stom- 
ach or  other  abdominal  organs. 

The  Influence  of  Gout  upon  the  GENnx)-URiNARY  Organs. 

The  gouty  kidney  has  been  already  described,  but  it  is  impossible 
to  insist  too  frequently  upon  the  insidious  manner  in  which  an  inter- 
stitial nephritis  may  be  established  under  the  influence  of  an  exces- 
sive circulation  of  urates  through  the  kidney.  Not  infrequently  does 
this  occur  in  cases  of  latent  arthritism  where  no  articular  de])osit  or 
inflammation  has  ever  happened.  The  only  unusual  symptom  may 
be  an  increase  in  the  urinary  excretion,  especially  when,  as  during 
pregnancy,  there  ia  some  hypeiisrophy  of  the  heart.  But  the  op- 
posite condition  may  also  obtain,  with  an  enfeebled  heart  and  scanty 
urine.  Whenever  there  is  complaint  of  headache  that  is  unusually 
severe  and  persistent,  or  when  there  is  debility  and  vague  bodily  dis- 
tress without  apparent  cause,  the  condition  of  the  kidneys  should 
be  carefully  investigated.  Under  such  circumstances  the  urine  will 
often  be  found  acid,  depositing  crystals  of  uric  acid,  and  exhibiting 
a  trace  of  albumin  when  treated  with  heat  or  nitric  acid.  So  long  as 
no  unusual  trial  or  effort  disturbs  the  bodily  functions,  all  these 
symptoms  pass  unnoticed,  but  any  little  disorder  of  digestion,  a 
severe  cold,  the  recurrent  menstrual  flux,  or  the  occurrence  of  parturi- 
tion, may  arouse  symptoms  of  intoxication  that  vary  in  severity  from 
the  ordinary  forms  of  headache  to  convulsions  and  uraemic  incidents 
of  the  most  fatal  character.  It  is  in  this  insidious  manner  that  many 
of  the  accidents  of  pregnancy  and  parturition  are  prepared  among 
females  who  belong  to  gouty  families,  and  who,  perhaps,  exhibit  few 
other  indications  of  an  inherited  predisposition. 

The  occurrence  of  renal  congestion  bears  a  certain  distinct  relation 
to  articular  gout.  It  is  characterized  by  lancinating  pain  deep  in 
the  loins,  and  is  sometimes  accompanied  by  hsematuria  and  a  fugitive 
trace  of  albumin  in  the  urine  occurring  alternately  or  coincidently 
with  articular  disease.  These  symptoms  suggest  the  existence  and 
passage  of  renal  calculi,  but  they  are  often  experienced  when  no  dis- 
charge of  gravel  or  calculus  takes  place.  But  since  the  discharge  of 
such  obstructive  masses  does  not  invariably  occur  at  the  time  of  the 
attack  of  renal  colic,  it  is  not  always  safe  to  conclude  that  every  case 
of  pain  in  the  loins  accompanied  by  haematuria  without  gravel  or  cal- 
culi ia  a  case  of  renal  gout.     The  close  relation  between  gout  and 


400  LYMAN— GOUT. 

gravel  that  unquestionably  exists  will  be  more  fully  discussed  on  a 
subsequent  page. 

The  bladder  is  often  aflfected  during  the  course  of  gouty  disorder. 
The  symptoms  of  visceral  ii-ritation  are  more  frequent  among  arthritic 
patients  than  among  others.  Irritation  at  the  neck  of  the  bladder, 
causing  painful  desii-e  to  urinate  and  accompanied  with,  or  followed 
by,  burning  sensations  along  the  whole  length  of  the  urethra,  are  the 
signs  of  this  functional  disturbance.  The  urine  is  of  rather  high 
si)ecific  gravity,  clear,  and  acid.  When  the  irritation  advances  to 
the  stage  of  inflammation  the  urine  is  charged  with  mucus,  leucocytes, 
and  urates,  forming  a  considerable  milky-looking  sediment  as  the 
liquid  cools.  Occasionally,  there  is  hemorrhage  from  the  lining  of 
the  bladder  which  cannot  be  ascribed  to  the  presence  of  stone,  or  to 
villosities,  malignant  growths,  or  the  other  usual  causes  of  bleeding 
in  this  locality.  When  coincident  with  neuralgic  pains  elsewhere 
that  alternate  with  articular  gout,  such  discharges  are  usually  due  to 
the  diathetic  disease,  and  are  comparable  to  the  attacks  of  nose-bleed 
with  which  so  many  youthful  arthritics  are  familiar. 

The  prostate  gland  often  suffers,  and  it  is  more  liable  to  enlarge- 
ment among  the  gouty  than  among  other  elderly  x>eople.  The  fact 
that  such  patients  are  prone  to  habitual  constipation,  hemorrhoids, 
gravel,  and  stone  in  the  bladder,  adds  greatly  to  their  chances  for 
prostatic  disease. 

Gouty  urethritis  is  not  uncommon  as  a  symptom  that  may  appear 
toward  the  close  of  an  arthritic  attack.  Among  youthful  arthritics 
it  is  sometimes  excited  by  copulation  independently  of  gonorrhoeal 
infection ;  and  it  may  occur  spontaneously  without  sexual  intercourse. 
In  all  such  cases,  however,  the  character  of  the  urethral  discharge 
should  be  determined  by  the  aid  of  the  microscope  before  deciding 
upon  the  absence  of  infective  cocci.  In  certain  cases  thrombosis  of 
the  veins  in  the  cavernous  structures  of  the  penis  takes  place,  and 
the  fibrous  septa  and  sheath  of  the  organ  may  become  infiltrated  at 
different  points,  causing  chronic  fibroid  thickening  that  interferes 
with  the  free  passage  of  the  blood,  and  excites  chordee  and  painful 
erections  that  are  sometimes  very  persistent.  Enlargement  and  in- 
duration of  the  testis  may  also  exist.  This  gouty  variety  of  orchitis 
is  seldom  as  firm  and  dense  as  the  other  forms  of  testicular  inflam- 
mation. 

Uterine  gout  has  been  described  by  Sir  James  Simpson,  but  there 
is  no  satisfactory  evidence  of  organic  uterine  disease  that  can  be 
properly  ascribed  to  gout.  But  there  is  abundant  evidence  of  the 
fact  that  women  who  belong  to  gouty  families  are  frequent  sufferers 
with  painful  nervous  sensations  and  disturbances  gf  function  involv- 
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ing  the  organs  within  the  pelvis.  Such  patients  suffer  with  leucor- 
rhoea,  dysmenorrhoea,  uterine  catarrh,  herpetic  eruptions  about  the 
vulva,  and  various  erosions  of  the  cervix,  that  either  accompany  or 
alternate  with  the  eczema,  bronchitis,  asthma,  and  other  arthritic 
affections  that  are  so  characteristic  of  the  diathesis.  They  also  have 
frequent  experience  of  lumbar  neuralgia,  sciatica,  hemorrhoids, 
pruritus  of  the  vulva,  and  sudden  violent  determinations  of  the  blood 
to  the  pelvic  viscera.  It  is  at  the  time  of  the  menopause  that  these 
incidents  are  most  frequent  and  most  annoying.  Attacks  of  metror- 
rhagia are  not  infrequent  under  such  circumstances,  and  they  often 
alternate  with  congestive  paroxysms  affecting  the  lungs,  liver,  and 
other  viscera.  In  chronic  cases  such  a  degree  of  over-sensitiveness 
is  develox)ed  that  pain  accompanies  every  movement  of  the  abdominal 
and  pelvic  organs ;  and  the  neck  of  the  uterus  becomes  intolerant  of 
the  slightest  touch.  The  happy  effect  of  warm  baths  and  alkaline 
medication  throws  a  clear  light  upon  the  nature  of  many  of  these 
cases,  and  points  the  way  to  relief  that  cannot  be  procured  by  topical 
treatment.  Whenever  vulvar  pruritus  cannot  be  explained  by  the 
existence  of  diabetes,  leucorrhcea,  uncleanliness,  or  the  presence  of 
parasites,  it  will  generally  be  found  that  the  patient  belongs  to  a 
gouty  family ;  and  a  careful  inquiry  will  frequently  result  in  the  dis- 
covery of  other  slight  and  often  disregarded  evidences  of  the  arthritic 
predisposition.  If,  therefore,  uterine  gout  does  not  exist,  it  is  cer- 
tain that  uterine  disorders  may  be  most  profoundly  influenced  by  the 
disease,  even  in  its  most  obscure  and  latent  form. 

The  Influence  of  Gout  upon  Diseases  of  the  Skin. 

From  the  remotest  antiquity  a  connection  between  gout  and  certain 
cutaneous  diseases  has  been  remarked  by  all  clinical  observers  who 
have  seen  much  of  the  disorders  that  are  experienced  by  the  wealthier 
classes  of  society.  It  is  true  that  authors  who  have  based  their 
opinions  upon  hospital  and  dispensary  practice  have  denied,  or 
sought  to  minimize,  this  connection.  But  this  is  so  by  reason  of  the 
fact  that  few  among  the  pauper  class  are  ever  placed  in  circumstances 
favorable  to  the  evolution  of  gout.  They  are  usually  the  victims  of 
starvation,  exposure,  dirt,  tuberculosis,  rheumatism,  malaria,  and 
syphilis ;  and  they  exhibit  the  skin  diseases  that  are  favored  by  the 
disorders  of  nutrition  that  are  thus  provoked.  Similar  cutaneous 
maladies  may  exist  among  those  who  are  predisposed  to  gout;  but 
careful  observation  reveals  the  fact  that  in  that  class  of  patients  there 
is  a  conspicuous  tendency  to  the  manifestation  of  particular  varieties 
of  skin  disease  rather  than  the  miscellaneous  display  that  is  apparent 
Vol.  II.— 26  , 


402  LYMAN— GOTJT. 

among  other  classes  of  cutaneous  sufferers.  It  is  also  observed  that 
among  the  gouty,  skin  diseases  are  prone  to  alternate  with  articular 
attacks,  so  that  certain  utterly  intractable  and  distressing  eruptions 
disappear  entirely  during  the  course  of  an  attack  of  gout  in  the  feet 
or  elsewhere.  The  alternate  disappearance  and  return  of  eczema  and 
gouty  dyspepsia  have  been  frequently  noted  by  all  the  great  clinical 
teachers  from  the  days  of  Galen  to  the  present  time ;  so  that  the 
dependence  of  certain  eruptions  upon  an  arthritic  condition  may  be 
considered  a  fact  as  well  established  as  that  of  the  connection  be- 
tween gout  and  interstitial  nephritis,  heart  disease,  bronchitis,  asth- 
ma, or  any  others  from  the  long  list  of  maladies  that  are  either 
dependent  ui)on  or  modified  by  gout.  All  of  these  disorders  may  be 
initiated  by  other  causes,  but  their  course  and  duration  are  dei)endent 
not  so  much  upon  the  exciting  cause  as  upon  the  condition  of  the 
tissues  that  are  excited. 

Without  stopping  to  consider  the  ulcerations  of  the  skin  that  may 
be  produced  by  the  enlargement  and  pressure  of  tophi,  we  may  enu- 
merate the  cutaneous  diseases  that  are  most  frequent  among  the  gouty. 
They  are  eczema,  impetigo,  acne,  pityriasis,  psoriasis,  urticaria, 
lichen,  and  prurigo. 

Eczema  is  frequently  witnessed  among  the  children  of  gouty 
families.  It  appears  upon  the  face  and  scalp,  and  other  parts  of  the 
body,  and  does  not  differ  essentially  from  the  eczemas  that  occur 
among  other  children,  unless  it  be  in  the  greater  obstinacy  with 
which  it  rebels  against  all  treatment.  It  is  sometimes  dry  and  indo- 
lent, while  in  other  cases  it  assumes  the  moist  and  acutely  inflam- 
matory type.  At  about  the  age  of  twenty-five  years,  it  begins  again 
to  torment  the  future  arthritic  subject,  api)earing  usually  upon  the 
lateral  surfaces  of  the  thumb,  index,  and  middle  finger.  The  erup- 
tion is  seldom  moist  and  does  not  cause  much  annoyance  from  itch- 
ing; it  is  a  dry  eczema  that  causes  superficial  desquamation  of  the 
cuticle,  and  but  little  else  in  the  way  of  inconvenience.  The  spring 
of  the  year  is  the  favorite  time  for  its  manifestation,  and  it  gradu- 
ally disappears  difring  the  summer,  to  be  renewed  again  the  follow- 
ing year.  Similar  manifestations  occur  in  circumscribed  patches 
over  the  sternum,  in  the  axillae,  genito-crural  folds,  at  the  flexures  of 
the  elbow  and  knee-joints,  and  around  the  ankles.  These  eruptions 
are  usually  dry  and  scaly,  and  they  often  itch  beyond  all  endurance. 
With  advancing  years  and  increasing  corpulence^  they  may  assume 
the  form  of  intertrigo  wherever  they  occupy  the  opposing  folds  of 
the  skin,  such  as  exist  under  the  breasts,  in  the  groins,  and  between 
the  prepuce  and  the  glans  x)enis. 

Impetigo  is  not  uncommon  among  the  children  of  the  gouty.    It 
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does  not  differ  from  the  similar  manifestations  that  occur  among  un- 
healthy infants. 

Acne  occurs  at  and  after  the  age  of  puberty.  It  is  usually  mo^'e 
severe  and  obstinate  among  the  future  gouty  than  among  other  sub- 
jects, and  it  tends  to  assume  an  indolent  form  with  large,  violaceous 
pustules  that  exceedingly  disfigure  the  countenance,  and  leave  per- 
manent scars  upon  the  cheeks,  temples,  and  nose. 

Psoriasis  presents  no  special  pecidiarities  among  the  gouty,  ex- 
cept that  it  may  disappear  during  articular  attacks,  thus  showing 
the  tendency  to  alternation  that  is  characteristic  of  other  disorders 
that  are  more  or  less  dependent  upon  arthritism. 

Lichen  and  prurigo  are  very  common  among  elderly  people  who 
belong  to  the  arthritic  class.  The  cutaneous  manifestations  are  not 
conspicuous,  but  there  is  an  intolerable  itching  that  is  out  of  all  pro- 
portion to  the  visible  appearances,  indicating  the  largely  nervous 
character  of  the  affection.  The  suffering  is  more  or  less  paroxysmal, 
and  is  often  worae  at  night,  or  after  fatigue  of  mind  or  body,  or  when 
the  bowels  are  confined.  Such  patients  procure  temporary  relief  by 
scratching,  so  that  their  skin  is  often  more  deeply  marked  by  the 
nails  than  by  the  eruption.  They  are  intolerant  of  cold  and  heat, 
and  cannot  enjoy  tub-baths  on  account  of  the  fearful  burning  and 
itching  all  over  the  body  that  are  excited  by  sudden  change  of  temper- 
ature affecting  the  cutaneous  surface.  The  region  around  the  anus 
is  often  among  old  people  the  seat  of  pruritus  that  is  exceedingly 
persistent  and  tormenting. 

Furuncles  and  carbuncles  frequently  precede  or  alternate  with 
attacks  of  gout.  They  are  prone  to  follow  one  another  in  successive 
crops  for  a  considerable  period,  perhaps  until  an  arthritic  in^mma^ 
tion  clears  the  body  for  a  time.  In  all  such  cases,  however,  there 
should  be  careful  examination  of  the  urine  for  sugar,  since  the  exis- 
tence of  diabetes  is  a  common  cause  of  furuncular  eruptions. 

In  all  these  cutaneous  disorders,  however,  there  is  nothing  path- 
ognomonic. Their  relation  with  gout  must  be  determined  by  their 
concurrence  or  alternation  with  articular  symptoms,  and  by  the  his- 
tory of  the  patient  rather  than  by  any  special  peculiarity  of  the  erup- 
tions themselves.  The  arthritic  cotidition  of  the  patient  is  not  neces- 
sarily the  cause  of  the  skin  disease,  but  it  favors  its  appearance  and 
gives  color  to  its  manifestations.  In  certain  cases  an  excess  of  urates 
can  be  detected  in  the  liquids  that  are  discharged  from  the  weeping 
surface  of  an  eczematous  patch,  for  example ;  and  one  is  tempted  in 
view  of  such  incidents  to  explain  the  eczema  by  assuming  a  morbid 
action  of  the  urates  upon  the  cutaneous  tissues.  But  in  other  cases, 
there  is  an  absence  of  urates  from  the  eczematous  discharge  and  from 
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the  blood  itself.  An  excess  of  uric  acid  alone  cannot,  therefore,  be 
the  only  cause  of  the  lesion,  though  it  must  undoubtedly  aggravate 
the  disease  when  it  is  present.  This  aspect  of  the  subject  will  be 
more  fully  discussed  in  connection  with  the  x>athology  of  gout,  in  a 
subsequent  section. 

Manifestations  of  Gout  in  the  Oboans  of  Special  Sense. 

Disorders  of  the  eye  are  not  infrequently  encountered  in  gout  simi- 
lar to  those  seen  in  rheumatism.  Many  authors  have  failed  to  dis- 
tinguish clearly  between  them  for  the  reason  that  their  symptoms  are 
nearly  identical,  though  their  causes  may  differ.  There  are  also  dis- 
eases of  the  eye  occurring  in  gouty  subjects  that  are  only  indirectly 
due  to  arthritism.  Thus  a  gouty  patient  may  have  black  sx)ecks  float- 
ing in  the  field  of  vision,  or  may  seem  to  be  looking  through  a  fog,  or 
he  may  be  embarrassed  by  central  scotomata.  He  may  even  become 
suddenly  blind;  and,  on  ophthalmoscopic  examination,  a  retinal  hem- 
orrhage may  be  discovered.  This  is  due  to  the  state  of  arterial 
disease  that  accompanies  interstitial  nephritis,  so  that  gout  is  not  the 
direct  cause  of  these  visual  accidents,  but  is  their  remote  antecedent. 
In  like  manner  it  biay  be  the  indirect  and  remote  cause  of  certain 
cases  of  arcus  senilis,  atrophy  of  the  optic  nerve,  and  progressive 
loss  of  sight  in  elderly  patients  who  have  suffered  long  with  chronic 
gout.  Yet  other  elderly  subjects  who  have  never  had  experience  of 
gout  may  be  afflicted  in  the  same  way,  illustrating  the  well-known 
pathological  fact  that  very  similar  diseases  may  be  excited  by  widely 
different  causes. 

Among  the  disorders  of  the  eye  that  are  directly  connected  with 
acute  gout  may  be  mentioned  a  variety  of  conjunctivitis  that  fre- 
quently precedes  an  articular  inflammation.  It  sometimes  so  far 
antedates  the  attack  that  it  must  be  reckoned  among  the  prodromal 
symptoms;  in  other  cases  it  accompanies  the  onset  of  the  pain 
and  swelling  in  the  joint.  It  is  characterized  by  an  abrupt  and  ap- 
parently causeless  beginning ;  there  is  considerable  pain,  redness  and 
swelling  of  the  conjunctiva,  usually  without  much  photophobia,  and  a 
rather  copious  watery  discharge.  So  soon  as  the  joint  becomes  in- 
flamed, these  symptoms  all  subside,  and  disappear  in  the  course  of 
twenty-four  hours.  The  earlier  attacks  leave  no  trace;  but  if  often 
repeated,  the  sclerotic  vessels  become  permanently  dilated,  and  a 
chronic  blepharitis  may  be  established. 

Garrod  and  others  have  observed,  in  a  number  of  instances,  the 
formation  of  genuine  tophi  in  the  conjunctiva  and  sclerotic  coat  of 
the  eye.     These  rare  deposits  are  not  found  during  the  acute  attacks 
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of  gout,  but  are  usually  the  result  of  gradual  and  unnoticed  infil- 
tration. 

In  like  manner,  inflammatory  attacks  affecting  the  eye  are  more 
common  during  the  course  of  irregular  gout  than  in  acute  forms  of 
the  disease.  They  occur,  like  other  erratic  manifestations,  with  an 
abrupt  commencement,  a  rather  violent  course,  and  a  sudden  termina- 
tion whenever  articular  or  visceral  crises  begin.  They  usually  involve 
the  iris  and  the  choroid,  and  sometimes  invade  the  sclerotic.  When 
this  coat  is  inflamed  an  injected  zone  is  visible  through  the  trans- 
parent conjunctiva,  more  conspicuous  than  elsewhere  around  the  in- 
sertions of  the  ocular  muscliss. 

Iritis  and  irido-choroiditis  are  more  frequent  than  sclerotitis; 
they  are,  in  fact,  the  most  common  of  the  gouty  inflammations  of  the 
eye.  They  are  usually  encountered  among  the  members  of  arthritic 
families,  who  have  gouty  deposits  in  the  joints,  ears,  and  elsewhere ; 
they  are  liable  to  periodical  recurrence,  especially  in  the  spring  of 
the  year,  like  regular  articular  gout;  they  frequently  occur  indepen- 
dently of  other  manifestations,  but  sometimes  they  follow  the  out- 
break of  inflammation  in  the  joints.  Despite  the  efforts  of  eminent 
ophthalmologists  to  distinguish  the  gouty  iritis  from  other  varieties 
of  the  disease,  no  such  distinction  can  be  made.  There  are  no  pa- 
thognomonic symptoms,  and  from  the  clinical  point  of  view  there  is 
no  difference  between  arthritic  iritis  and  the  varieties  of  the  malady 
that  are  excited  by  rheumatism  or  syphilis.  But  in  the  gouty  forms 
of  iritis  there  is  a  gi;eater  tendency  to  paroxysmal  exacerbation  of  the 
symptoms,  as  the  disease  progresses  by  fits  and  starts.  These  ex- 
acerbations are  accompanied  by  serous  and  fibrinous  exudations  that 
greatly  increase  the  liability  to  posterior  synechia  with  all  its  train 
of  deleterious  consequences. 

Another  peculiarity  of  gouty  irido-choroiditis  is  its  tendency  to 
recurrence,  and  its  final  production  of  complete  glaucoma  in  many 
instances.  It  is  also  singularly  intractable  to  ordinary  methods  of 
medication,  often  yielding  only  to  treatment  that  is  addressed  to  the 
underlying  predisposition.  In  this  respect  the  local  lesions  bear  the 
same  relation  to  gout  that  the  lesions  of  luetic  iritis  hold  toward 
syphilis.  In  each  instance  specific  treatment  is  essential  to  a  success- 
ful result. 

The  close  relationship  that  exists  between  gout  and  rheumatism 
is  nowhere  more  apparent  than  in  the  course  of  these  ocular  inflam- 
mations. Their  symptoms,  behavior,  and  results  are  clinically 
indistinguishable,  whether  excited  by  one  or  by  the  other  of 
these  diathetic  disorders.  Unless  we  possess  a  sufficient  family 
record,  or  a  personal  history  of  articular  or  rheumatic  accidents. 
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it  will  be  often  impossible  to  decide  between  gouty  iritis  and  its 
rheumatic  twin. 

Gouty  affections  of  the  external  ear  have  been  already  fully  de- 
scribed in  the  section  on  morbid  anatomy.  The  development  of 
tophi  in  the  body  of  the  helix  and  at  the  other  points  of  election 
goes  on  insidiously,  without  attracting  any  attention  in  the  majority 
of  cases.  Sometimes,  however,  there  are  brief  inflammatory  attacks 
involving  the  external  parts,  catising  great  pain  for  a  short  time,  but 
speedily  subsiding  as  the  disease  develops  elsewhere  in  the  joints. 
It  is  usual  to  encounter  progressive  deafness  among  the  gouty,  as 
they  advance  in  years.  But  it  is  a  rare  thing  to  find  after  death  any 
evidence  of  uratic  deposit  about  the  articulations  of  the  ossicles  of 
the  ear.  The  drum  membrane  becomes  thickened,  and  the  joints  of  the 
osseous  chain  in  the  middle  ear  become  anchylosed ;  but  even  Garrod, 
with  all  his  vast  experience,  was  unable  to  find  any  appearance  of 
tophaceous  deposit.  The  loss  of  hearing  progresses  slowly,  and 
without  pain  or  noise  in  the  ears.  The  membrana  tympani  grows 
thicker  and  less  responsive  to  aerial  vibrations ;  it  often  exhibits  cal- 
careous deposits  in  its  layers,  and  the  handle  of  the  malleolus  is 
no  longer  visible  through  it.  Ankylosis  of  the  stapes  is  of  fre- 
quent occurrence,  exercising  a  profoundly  deleterious  influence  upon 
the  auditory  function  by  interference  with  the  transmission  of  vibra- 
tions through  the  membrane  of  the  fenestra  ovalis  to  the  fluids  within 
the  inner  ear.  These  changes  usually  progress  without  pain,  and 
they  are  not  interrupted  by  inflammatory  paroxysms  of  an  acute 
character;  so  that  the  only  evidence  of  gouty  action  in  the  middle  and 
inner  ear  is  to  be  found  in  the  results  of  chronic  inflammation  and 
ankylosis  in  the  chain  of  communication  between  the  external  and 
inner  chambers  of  the  auditory  apparatus. 

The  Morbid  Affinities  of  Gout. 

In  this  lengthy  enumeration  of  disorders  and  symptoms  that  are 
directly  or  indirectly  connected  with  the  manifestation  of  articular 
gout,  it  is  often  difficult  to  decide  whether  a  particular  malady  is 
directly  caused  by  the  arthritic  constitution  of  the  patient,  or  is 
merely  an  accidental  concomitant  of  the  primary  affection.  It  becomes 
also  a  matter  of  importance  to  ascertain  the  character  of  the  tenden- 
cies, if  any,  that  may  be  transmissible  from  generation  to  generation 
along  a  line  of  gdUty  descent.  The  influence  of  arthritism  ux)on  inter- 
current diseases  of  a  non-arthritic  character  demands  careful  study ; 
as  well  as  the  reciprocal  influence  of  such  diseases  upon  the  tendency 
to  gouty  manifestations  of  every  kind.    We  have  already  noted  the 
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frequent  concurrence  of  asthma,  bronchitis,  heart  disease,  biliary 
disorders,  gall  stones,  renal  inflammation,  gravel,  and  renal  calculi 
with  gout.  A  more  detailed  examination  of  this  relationship  will  be 
found  useful,  not  only  for  the  purpose  of  discovering  an  answer  to 
the  questions  thus  raised,  but  also  with  a  view  to  the  acquisition  of 
general  ideas  regarding  subjects  that  have  been  too  much  neglected 
in  the  study  of  pathological  anatomy ;  a  study  which  has  given  pre- 
cision to  our  knowledge  of  the  topographical  and  histological  features 
of  disease  without  adding  to  the  stock  of  ideas  anything  but  notions 
regarding  the  local  manifestations  of  disorder,  and  the  local  causes 
of  morbid  change.  A  broader  view  of  the  connection  and  relation  of 
disease  with  constitutional  conditions  is  needful  for  the  complete 
comprehension  of  diathetic  disorders  like  gout  and  the  other  mem- 
bers of  the  class  to  which  it  belongs. 

Notable  among  the  maladies  that  are  most  frequently  associated 
with  gout  are  the  different  varieties  of  lithiasis.  Of  these,  biliary 
lithiasis  is  the  most  frequent  and  most  evidently  affiliated  with 
gout.  Of  common  occurrence  among  women  and  elderly  men  as  a 
consequence  of  inactive  habits  and  retarded  nutrition,  its  existence 
among  the  gouty  and  in  gouty  families  is  still  more  often  observed 
than  among  a  corresponding  number  of  patients  who  are  not  thus  re- 
lated. Hepatic  colic,  and  the  obstructions  which  are  its  cause,  are 
more  often  encountered  among  women  than  among  men,  so  that  at 
first  sight  it  might  be  inferred  that,  as  the  female  sex  is  comparatively 
free  from  gout,  biliary  concretions  are  less  favored  by  the  arthritic 
predisposition  than  by  its  absence.  But  further  investigation  reveals 
the  interesting  fact  that  in  the  line  of  descent  from  a  gouty  ancestry 
it  is  usual  for  the  men  to  experience  articular  disease,  while  their 
sisters  escape  inflammation  of  the  joints,  but  suffer  severely  from 
other  diathetic  disorders.  Among  these,  hepatic  colic  and  biliary 
lithiasis  are  conspicuous.  In  a  valuable  work  on  the  subject  ("  Traite 
des  Coliques  h^patiques''),  S^nac  has  collected  166  cases  of  which 
69  belonged  to  gouty  families.  Of  these  69  patients  30  were  them- 
selves victims  of  gout  as  well  as  of  lithiasis.  Besides  these  30  there 
were  26  more  who  had  suffered  from  gout  without  belonging  to  arthri- 
tic families.  Fifty-six  of  the  whole  number  of  lithiasics,  therefore, 
were  themselves  gouty,  while  95  (57  per  cent.)  were  either  gouty  or 
belonged  to  a  gouty  stock.  Of  the  remaining  43  per  cent,  it  is 
probable  that  longer  observation  would  have  assigned  a  consider- 
able number  to  the  list  of  gouty  subjects.  Similar  statistics  have 
been  furnished  by  other  comi)etent  observers.  Thus  Bouchard  found 
that  of  100  cases  of  biliary  lithiasis  under  his  observation,  30  per 
cent,  had  gout  among  their  hereditary  antecedents. 
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Two  facts  serve  to  obscure  in  some  degree  this  affiliation  between 
the  hepatic  disorder  and  its  articular  relative :  the  sex  of  the  patients, 
and  their  comparative  youth.  It  has  been  already  noted  that  women 
are  less  subject  to  gout  than  men.  This  may  be  explained  by  their 
greater  temperance,  and  by  the  influence  of  menstruation.  Lith- 
iasis,  moreover,  is  a  disorder  in  which  the  painful  paroxysms  of  colic 
are  most  frequent  in  early  life.  Young  women,  therefore,  may  suffer 
with  biliary  colic  long  before  they  become  gouty,  if  ever;  so  that 
their  predisposition  to  arthritic  disease  may  for  a  considerable  time, 
or  forever,  escape  notice.  In  certain  cases,  however,  as  time  ad- 
vances, the  attacks  of  colic  become  less  frequent  and  less  severe,  and 
the  patient  begins  to  exhibit  either  the  genuine  crises  of  articular 
gout  or  other  of  the  minor  manifestations  of  the  diathesis,  such  as 
chronic  thickening  of  the  joints  of  the  fingers  and  toes,  or  Heberden's 
nodes  may  appear  upon  the  distal  articulations  of  the  phalanges. 
Occasionally,  after  the  establishment  of  articular  gout,  it  happens 
that  its  crises  alternate  with  the  attacks  of  colic,  a£fording  a  com- 
plete demonstration  of  the  close  relationship  that  exists  between  the 
two  disorders.  All  that  has  been  noted  regarding  the  affiliation  of 
biliary  lithiasis  and  gout  is  equally  true  of  renal  lithiasis.  The 
clinical  teachers  from  the  most  remote  antiquity  to  the  present  time 
are  all  agreed  upon  this  observation.  Whether  manifested  in  the 
form  of  stone  in  the  bladder,  gravel,  sand,  or  renal  calculi,  the  re- 
lationship is  equally  evident.  Usually,  the  occurrence  of  gravel  an- 
tedates the  articular  disease;  but  sometimes  it  follows  its  attacks, 
or  alternates  with  them.  Occasionally,  but  rarely,  the  two  maladies 
are  coincident,  and  the  patient  suffers  with  renal  colic  at  the  same 
time  that  he  experiences  pain  and  swelling  in  his  joints.  Senac, 
who  enjoyed  unusual  opportunities  for  observation  among  patients 
who  resorted  to  the  springs  at  Vichy,  remarked  the  fact  that  of  166 
cases  of  biliary  calculi,  98  had  suffered  with  gravel,  and  95  had  either 
experienced  gout  in  their  own  persons  or  were  descended  from  gouty 
ancestors.  In  three  instances  urinary  calculi  were  also  present,  an 
unusually  large  proportion,  since  the  percentage  of  such  calculi 
among  all  kinds  of  patients  is  less  than  one  x>er  cent. 

It  is  an  interesting  fact  that  visceral  calculi  when  encountered  in 
gouty  subjects  are  not  necessarily  composed  of  uric  acid  alone. 
They  are  sometimes  made  up  of  ammonium  urate,  or  of  calcium 
oxalate.  These  last  may  be,  however,  considered  as  derivatives  of 
uric  acid,  since  that  substance  can  be  split  up  into  urea,  allantoin, 
and  oxalic  acid.  Sometimes  the  growth  of  a  stone  in  the  bladder  is 
modified  by  changes  in  the  composition  of  the  urine,  so  that  the  ir- 
regularly spherical  mass  comes  to  be  formed  of  concentric  layers  of 
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different  substances  deposited  around  the  original  nucleus.  Thus  a 
stone  may  consist  of  alternate  layers  of  calcium  oxalate  and  uric 
acid;  or  numerous  calculi  may  be  successively  formed  of  earthy 
phosphates,  urates,  and  pure  uric  acid.  Sometimes  the  urine  ex- 
hibits a  varied  succession  of  earthy  sediments  which  continue  to  ap- 
pear until  everything  is  cleared  up  by  a  pronounced  attack  of  articular 
gout. 

An  intimate  connection  between  gout  and  diabetes  has  long  been 
remarked.  The  two  disorders  are  often  encountered  along  the  same 
line  of  descent,  and  not  infrequently  they  are  experienced  by  the 
same  individual.  It  is  usually  among  those  who  have  had  early  at- 
tacks of  gout,  or  who  have  arrived  at  middle  life  and  have  acquired 
the  arthritic  constitution,  that  this  form  of  diabetes  is  evolved.  The 
patients  are  big,  stout,  and  florid,  great  eaters,  and  of  inactive  habits. 
They  may  have  suffered  with  acid  dyspepsia  or  with  biliary  or  renal 
lithiasis.  At  first  they  complain  of  inexplicable  lassitude,  and  of 
profuse  sweating  on  slight  exertion,  yet  they  do  not  lose  weight  or 
color.  After  a  time  an  inordinate  thirst  attracts  the  attention  of 
every  one,  and  an  examination  of  the  urine  reveals  the  presence  of 
sugar.  In  many  instances  such  an  attack  of  glycosuria  is  merely  a 
transient  incident  that  soon  yields  under  the  influence  of  a  change 
of  diet  and  appropriate  medication.  The  patient  recovers  his  vigor, 
and  his  health  appears  to  be  quite  restored.  But  in  the  majority  of 
cases  this  glycosuria,  though  temporary  and  fugitive,  is  an  indication 
of  impending  disaster.  It  proves  that  the  liver  is  no  longer  compe- 
tent to  guard  the  system  at  all  times  against  the  excessive  introduc- 
tion of  sugar  into  the  general  circulation.  Unless  the  diet  and  habits 
of  the  patient  are  carefully  regulated,  there  will  be,  sooner  or  later,  a 
transition  from  simple  glycosuria  to  confirmed  diabetes. 

As  a  general  thing,  however,  the  course  of  gouty  diabetes  is  slow 
and  comparatively  mild.  It  is  often  witnessed  among  the  corpulent 
of  both  sexes.  It  often  appears  among  women  who  have  led  a  life  of 
leisure,  and  have  gained  in  weight  with  advancing  years.  At  the 
time  of  the  menopause  they  frequently  begin  to  exhibit  phalangeal 
nodosities,  or  other  arthritic  symptoms,  and  their  urine  contains 
sugar.  They  often  suffer  with  vague  nervous  symptoms,  are  afflicted 
with  sleeplessness,  and  are  exceedingly  prone  to  attacks  of  vulvar 
pruritus.  In  this  condition,  if  prudent  in  the  matter  of  diet  and 
mode  of  life,  they  may  pass  many  years  without  marked  failure  of 
health;  but  usually  the  glycosuric  crises  become  more  frequent  and 
Xiersistent,  until  at  last  the  symptoms  of  confii*med  diabetes  are 
established.  When  this  stage  has  been  reached  the  course  of  the 
disease  does  not  differ  from  that  of  the  ordinary  forms  of  diabetes. 
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and  the  patient  inevitably  succumbs  to  the  exhaustion  incident  upon 
gangrene,  pyaemia,  inanition,  or  tuberculosis.  To  express  in  statisti- 
cal form  the  relationship  between  gout  and  diabetes  is  a  difficult 
matter.  The  physician  who  studies  these  diseases  in  a  wealthy 
clientage,  or  at  the  mineral  springs  where  arthritic  patients  congre- 
gate, will  arrive  at  results  that  differ  from  the  opinions  of  observers 
whose  knowledge  is  principally  derived  from  the  observation  of  pau- 
peiH  in  a  public  hospital  or  dispensary.  Thus  Seegen,  at  Carlsbad, 
found  that  30  i)er  cent,  of  his  diabetic  patients  were  also  gouty ;  while 
Griesinger,  at  Berlin,  could  discover  but  three  gouty  subjects  amoDg 
225  diabetics.  At  Vichy,  Durand-Fardel,  excluding  all  cases  of 
biliary  lithiasis,  found,  among  270  cases  of  diabetes,  that  about 
14  per  cent,  were  gouty  or  sufferers  with  gravel.  Gout  and  diabetes 
are  often  associated  in  the  same  line  of  family  descent,  but  they 
seldom  attack  the  same  individual.  The  following  table,  from 
Bouchard,  indicates  the  close  aflSnity  between  diabetes  and  other 
arthritic  disorders  that  becomes  apparent  when  the  family  history  of 
the  patient  is  subjected  to  scrutiny.  In  the  families  of  100  diabetics 
he  found : 

Rheumatism 54 

Obesity 36 

Diabetes 26 

Gravel 21 

Asthma 11 

Eczema 11 

Hemicrania 7 

Biliary  lithiasis 7 

Since  all  these  diseases  have  been  shown  to  be  most  intimately 
connected  with  the  arthritic  diathesis,  it  is  difficult  to  resist  the  belief 
that  they  are  all  connected  with  a  common  cause.  Their  alternation 
with  each  other  has  been  often  observed;  and  their  general  disap- 
pearance, for  a  time  at  least,  after  an  acute  attack  of  gout  serves  to 
emphasize  their  apparent  kinship. 

Obesity  is  another  morbid  condition  that  is  closely  affiliated  with 
gout.  Though  seldom  manifested  together  in  the  same  i)er8on,  the 
two  disorders  are  intimately  associated  in  the  same  families.  Obesity 
is  not  uncommon  among  the  children  of  gouty  parents;  and,  con- 
versely, gout  is  no  rarity  among  the  offspring  of  obese  progenitors. 
Excessive  corpulence  is  by  no  means  the  simple  consequence  of 
over-eating.  It  often  persists  in  spite  of  modification  of  the  diet,  and 
is  dependent  upon  deep-seated  errors  of  nutrition  that  are  peculiar  to 
certain  constitutions.  It  is  usually  associated  with  rheumatism, 
gout,  asthma,  gravel,  diabetes,  cardiac  disease,  stone  in  the  bladder, 
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biliary  lithiasis,  or  eczema — thus  forming  a  component  of  that 
group  of  diseases  with  which  gout  is  so  closely  connected.  Of  the 
cases  gathered  by  Bouchard  nearly  one-half  exhibited  obesity  as  an 
hereditary  disease,  and  gout  was  present  among  the  relatives  of  one- 
third  of  the  patients,  while  the  other  latent  manifestations  of  arthri- 
tism  occurred  in  the  families  of  about  half  the  number. 

The  connection  between  gout  and  rheumatism  has  been  discussed 
at  great  length  by  numerous  comx)etent  observers,  but  without  arrival 
at  complete  unanimity  of  belief.  These  differences  of  opinion  are 
largely  dependent  upon  the  manner  in  which  the  subject  is  aj)- 
proached.  Regarding  it  from  the  clinical  standpoint  alone  it  is  diffi- 
cult to  distinguish  in  every  instance  between  the  two  diseases.  But 
the  pathological  anatomy  of  gout  differs  widely  from  that  of  rheu- 
matism, which  chiefly  manifests  itself  in  the  substance  of  the 
bones,  and  in  a  velvety  splitting-up  of  the  articular  cartilages, 
widely  different  from  the  uratic  infiltration  of  those  structures. 
Bheumatism  also  attacks  young  children  and  other  patients  of  every 
age,  and  is  located  as  a  poly-arthiitis  in  numerous  large  joints; 
while  gout  is  a  disease  of  middle  and  later  life,  usually  manifesting 
itself  in  but  one  joint  at  a  time,  and  invading  by  preference  the 
smaller  joints  of  the  feet  and  hands.  Bepeated  attacks  of  rheumatism 
may.visit  the  same  joints  without  producing  any  permanent  change 
in  their  structure ;  but  it  is  an  uncommon  event  for  gout  to  leave  an 
articulation  without  lasting  evidence  of  its  occupation.  The  value  of 
these  differential  characteristics  is  somewhat  minimized  by  Haig 
and  others  who  do  not  consider  gout  and  rheumatism  as  essen- 
tially different  from  each  other.  Begarding  both  diseases  as 
chiefly  dependent  upon  the  retention  of  urates  in  the  tissues, 
and  their  sudden  discharge  into  the  blood  by  reason  of  causes  that 
occasion  a  reduction  of  the  alkalinity  of  the  circulating  fluids, 
Haig  expresses  the  opinion  ("  Uric  Acid  as  a  Factor  in  the  Causa- 
tion of  Disease,"  1894)  that  the  greater  relative  vascularity  and 
alkalinity  of  the  joints  in  young  people  protects  them  from  per- 
manent incrustation  and  infiltration  with  uric-acid  comx)ounds. 
The  kidneys  of  such  patients,  also,  are  more  efficient  in  earlier 
life  than  in  later  years;  consequently  the  elimination  of  urates 
in  rheumatic  attacks  will  be  so  complete  that  no  trace  can  remain 
behind.  This  fact  is  sometimes  witnessed  in  acute  articular  gout. 
But  with  advancing  years  the  eliminating  •  organs  become  less 
competent  for  their  task,  the  joints  become  less  vascular  and  less 
alkaline,  so  that  urates  are  freely  and  permanently  deposited  in  their 
substance,  exciting  all  the  phenomena  of  chronic  gout.  According 
to  this  line  of  reasoning  uric  acid  and  its  nitrogenous  congeners 
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are  the  principal  causes  of  both  gout  and  rheumatism;  while  the 
differences  that  undoubtedly  exist  are  chiefly  dex)endent  upon  the 
relative  adequacy  and  activity  of  the  eliminative  organs  in  differ- 
ent subjects. 

Without  proceeding  further  at  present  with  the  discussion  of  this 
feature  of  the  subject,  it  is  impossible  to  deny  the  intimacy  of  the 
affiliation  between  rheumatism  and  the  group  of  diseases  in  which 
gout  is  so  conspicuous.  Fidler  has  shown  that  of  300  rheumatic 
patients,  whose  antecedents  he  had  investigated,  about  one-third 
(96)  had  rheumatic  ancestors;  while  nearly  one-half  of  his  gouty 
patients  were  of  similar  descent.  Of  Bouchard's  100  gouty  cases 
25  had  rheumatic  relatives  behind  them.  The  same  author  has  re- 
corded 39  cases  of  rheumatism  in  the  families  of  100  patients  suf- 
fering with  biliary  lithiasis,  and  28  of  them  had  also  experience  of 
rheumatism  in  their  own  x>^rsons.  In  like  manner,  he  found  35 
cases  of  rheumatism  in  the  families  of  100  cases  of  obesity ;  and  45 
cases  similarly  related  to  100  diabetic  patients.  It  is  hardly  possible 
to  give  a  clearer  proof  of  the  intimate  connection  that  exists  between 
all  of  these  diseases. 

The  question  of  the  pathological  affinities  of  the  so-called  Heber- 
den's  nodes  has  been  often  discussed.  Appearing  upon  the  dorso- 
lateral surface  of  the  two  distal  articulations  of  the  fingers,  they  usu- 
ally develop  slowly  upon  either  side  of  the  median  line,  and  produce 
considerable  deformity  of  the  joints.  Sometimes  they  grow  without 
exciting  much  pain,  but  in  many  cases  their  appearance  is  preceded 
and  accompanied  by  severe  suffering  and  articular  swelling  in  the 
affected  parts.  They  contain  no  mineral  constituents,  but  are  made 
up  chiefly  of  fibrous  tissue  that  is  formed  imder  the  influence  of 
chronic  inflammation,  often  involving  also  the  joints  and  the  ends  of 
the  bones  themselves.  In  all  these  particulars  these  little  tumors  are 
allied  with  chronic  rheumatism ;  but  in  many  other  respects  they  seem 
to  be  related  with  gout.  The  English  authors,  with  their  large  ex- 
perience, generally  incline  in  favor  of  the  gouty  character  of  these 
growths.  They  are  very  seldom  associated  with  acute  rheumatism. 
They  commonly  occur  among  elderly  women  after  the  menopause, 
and  especially  among  women  who  belong  to  the  luxurious  class,  and 
who  number  among  their  relatives  a  considerable  proportion  of  gouty 
subjects.  The  absence  of  tophi  does  not  decide  against  the  gouty 
kinship  of  these  tumors,  for  women  are  less  liable  than  men  to  such 
incrustations,  and  many  cases  of  articular  gout  escape  for  a  long 
period  without  notable  infiltration  of  the  joints.  The  frequent  ex- 
istence of  these  nodes  upon  the  fingers  of  patients  who  suffer  with 
asthma,  sciatica,  neuralgia,  hemicrania,  and  other  manifestations  of 
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the  arthritic  diathesis,  forms  another  argument  in  favor  of  their  gonty 
relationship. 

Similar  questions  have  been  raised  regarding  the  affinities  between 
gout  and  arthritis  deformans.  By  many  pathologists  this  has  been 
regarded  as  a  strictly  rheumatic  affection;  others  have  described  it 
as  a  malady  that  partakes  of  the  nature  of  gout;  while  a  third  clads 
of  writers  look  upon  it  as  an  independent  disease,  exhibiting  certain 
features  of  resemblance  with  both  gout  and  chronic  rheumatism,  but 
originated  by  entirely  different  causes.  In  order  to  indicate  its  clini- 
cal relationship,  it  is  frequently  described  by  English  authors  as 
rheumatic  gout.  But  aside  from  the  fact  that  it  is  usually  manifested 
in  the  smaller  joints  of  the  extremities,  and  that  it  may  produce  de- 
viations and  deformities  of  the  fingers  that  closely  resemble  the  ulnar 
deviation  of  the  fingers  that  is  sometimes  occasioned  by  chronic 
gout,  the  points  of  resemblance  are  not  very  numerous.  It  is  gener- 
ally witnessed  among  broken-down  old  people,  si)ecially  those  of  the 
female  sex,  who  have  been  subjected  to  poverty,  hardship,  cold,  and 
damp.  Tuberculosis  and  chronic  nephritis  are  also  often  noted 
among  its  antecedents  or  concomitants.  The  diseases  so  frequently 
affiliated  with  gout — diabetes,  obesity,  lithiasis,  etc. — are  rarely  en- 
countered in  the  environment  of  arthritis  deformans.  Still  it  is  not 
uncommon  to  find  rheumatism  among  the  relatives  of  these  patients, 
and  gout  among  their  ancestors.  The  three  diseases  probably  origi- 
nate in  a  common  predisposition,  but  their  different  modes  of 
evolution  depend  upon  the  conditions  of  life,  diet,  exercise,  exposure, 
occupation,  etc.,  that  vary  according  to  the  residence  and  the  social 
rank  of  the  individual. 

The  hereditary  Consequences  of  Gout. 

Very  little  accurate  knowledge  has  been  acquired  regarding  the 
remote  consequences  of  gout  that  are  manifested  along  the  family 
line  of  descent.  We  have  seen  that  the  disease  itself  often  reappears 
in  one  generation  after  another;  and  its  immediately  related  diseases 
exhibit  the  same  tendency.  But  the  questions  continually  arise, — 
Are  there  other  diseases  which  are  more  likely  to  attack  the  descend- 
ants of  a  gouty  ancestry  than  to  be  manifested  among  those  who  are 
not  thus  weighted  in  the  struggle  for  existence?  Is  there  any  an- 
tagonism between  gout  and  other  maladies? 

It  has  been  long  believed  that  gout  favors  the  development  of  car- 
cinoma, and  that  cancer  might  be  regarded  almost  as  the  terminal 
stage  of  arthritism.  But  those  who  suffer  from  genuine  gout  seldom 
die  of  cancer.     If  in  any  way  directly  connected,  it  must  be  either 
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though  the  affiliated  diseases,  or  by  descent.  In  neither  of  these  direc- 
tions has  it  been  possible  to  arrive  at  anything  like  probability.  The 
two  diseases  are  not  apparently  related,  nor  are  they  antagonistic. 

Tuberculosis  is  rare  among  the  gouty — its  parasite  cannot  easily 
find  lodgment  in  the  tissues  of  the  well-fed  arthritic.  Possibly  the 
excess  of  acid  in  the  fluids  of  the  gouty  subject  is  sufiicient  to  antago- 
nize the  growth  of  the  bacillus.  But  among  the  descendants  of  gouty 
parents  tubercular  disease  is  not  an  uncommon  event.  It  is  difiScult 
to  prove  this  assertion  by  statistics,  for  they  have  not  yet  reached 
this  aspect  of  the  subject.  But  among  the  great  clinical  observers 
there  prevails  a  very  decided  belief  in  the  fact  that  tuberculosis  often 
api)ear8  among  the  children  and  descendants  of  arthritic  parents. 
Some  have  estimated  that  one-quarter  of  their  consumptive  patients 
belong  to  such  families.  The  explanation  of  these  facts  is  to  be 
sought  in  the  different  conditions  of  life  to  which  successive  genera- 
tions are  subjected  by  the  occurrence  of  disease.  Gouty  parents 
exhaust  their  vitality  and  their  substance  in  good  living  and  inactive 
occupations.  Their  children  and  their  children's  children  may  be 
thus  both  physically  and  financially  placed  in  the  decadent  class. 
It  is  upon  such  x>cople  that  the  tubercular  parasite  is  liable  to  fix 
itself;  and  in  this  way  the  enfeebled  offspring  of  men  who  have  filled 
a  conspicuous  place  in  society,  finding  themselves  unable  to  continue 
in  the  enjoyments  and  comforts  of  life  that  fell  to  the  lot  of  their 
progenitors,  fall  an  easy  prey  to  the  diseases  of  degeneration.  As 
prodigality  begets  poverty,  so  does  gout  bring  forth  tuberculosis. 

As  some  slight  compensation  for  this  result  it  is  interesting  to 
learn  that  the  course  of  tuberculosis  in  these  subjects  is  less  rapid 
and  virulent  than  in  ordinary  cases.  The  disease  progresses  by  fits 
and  starts,  in  a  sort  of  paroxysmal  fashion,  with  considerable  inter- 
vals between  the  successive  attacks.  In  this  way  is  developed  the 
long-continued  form  of  pulmonary  consumption  that  persists  for 
years  without  seriously  undermining  the  health  and  strength  of  the 
individual.  In  these  cases  the  tendency  to  cicatrization  and  to  cal- 
cification of  the  pulmonary  deposits  is  highly  characteristic.  The 
effort  toward  natural  recovery  is  continually  apparent,  and  it  is 
aided  by  the  very  measures  that  favor  the  evolution  of  the  gouty  pre- 
disposition. In  many  instances  the  appearance  of  arthritic  phenom- 
ena is  followed  by  an  at  least  temporary  subsidence  of  tubercular 
manifestations. 

Functional  nervous  diseases  are  of  exceedingly  common  occur- 
rence among  the  descendants  of  gouty  families — especially  among 
the  female  members  of  such  families.  It  is  not  alone  the  enfeeble- 
ment  of  the  constitution  consequent  upon  arthritism  that  produces 
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such  irritable  weakness  of  the  nervous  system,  for  the  offspring 
of  a  tuberculous  stock,  though  debilitated  and  anemic,  rarely  ex- 
hibit any  special  proclivity  to  the  neuroses.  The  researches  of- 
Haig  have  made  clear  the  irritant  effects  of  uric-acid  compounds 
when  present  in  the  circulating  fluids.  They  excite  the  vasomotor 
nerves,  thus  interfering  with  the  regular  movement  of  the  blood 
through  the  arterioles,  and  they  disturb  the  sensory  organs  to  a  pain- 
ful degree.  As  a  consequence  of  these  disorders,  the  nutrition  of  the 
tissues  is  retarded,  and  the  nervous  apparatus  becomes  weakened 
and  over-sensitive.  Hence  the  frequent  incidence  of  every  variety 
of  neuralgia  among  the  gouty  and  their  descendants.  Including 
rheumatism  and  the  other  allied  diseases  under  the  arthritic  class,  we 
find  that  a  large  proportion  of  the  neuroses  have  their  origin  in  the 
arthritic  predisposition.  Grasset  has  long  since  called  attention  to 
the  fact  that  such  neuroses  as  cannot  be  referred  to  syphilitic  or 
malarial  causes  are  usually  dex)endent  upon  gout  or  rheumatism. 
Charcot  and  his  pupils  have  repeatedly  verified  this  observation. 
Among  elderly  people  who  suffer  with  chronic  nitrogenous  poisoning 
a  functional  form  of  amnesic  aphasia  is  very  common.  It  is  charac- 
terized by  a  defect  of  memory  relating  chiefly  to  the  names  of  per- 
sons and  things,  and  is  not  accompanied  by  motor  paralysis.  The 
patient  loses  confidence  in  himself,  and  often  feels  oppressed  with 
the  feeling  that  he  has  forgotten  something,  or  has  failed  in  the  x>6r- 
formance  of  some  duty.  All  these  symptoms  yield  rapidly  to  treat- 
ment by  elimination  with  colchicum  and  sodium  salicylate — esx)ecially 
if  at  the  same  time  a  meat  diet  be  excluded. 

Mania  and  melancholia  are  not  infrequent  consequences  of  cerebral 
degradation  among  gouty  descendants ;  but  it  is  difficult  to  assign  its 
tme  value  to  simple  arthritism  in  such  cases,  for  their  causes  are  so 
frequently  complicated  with  the  effects  of  alcoholism,  syphilis,  tuber- 
culosis, and  poverty,  that  it  is  impossible  to  traverse  the  tangled 
web  with  any  satisfactory  success.  Intense  depression  of  spirits  is  a 
common  incident  in  deficient  elimination  of  urates.  The  connec- 
tion between  gout  and  epilepsy  among  the  descendants  is  hardly 
doubtful  in  many  cases.  It  is  also  a  well-known  fact  that  epilepsy 
of  an  incurable  type  may  be  greatly  benefited  by  treatment  that  is 
calculated  to  prevent  the  accumulation  of  urates  in  the  system.  It  is 
highly  probable  that  the  advantages  attendant  upon  long  courses  of 
potassium  iodide  associated  with  the  bromides  is  largely  due  to  the 
good  effect  of  that  salt  in  cases  of  chronic  arthritism. 

Exophthalmic  goitre  is  another  of  the  neurotic  affections  that 
seem  to  be  often  dependent  upon  gouty  antecedents  of  an  hereditary 
character.    In  like  manner  the  milder  forms  of  hysteria,  nervousness, 
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spinal  irritation,  and  neurasthenia  with  its  protean  manifestations, 
are  frequently  encountered  among  the  descendants  of  gouty  families. 
Such  patients  are  often  delicately  constituted,  and  live  the  most  ex- 
emplary lives,  so  that  a  prolonged  investigation  may  be  necessary 
before  it  can  be  determined  that  their  neurotic  constitution  and  ner- 
vous temperament  are  the  results  of  ancestral  gout.  Yet  this  discov- 
ery will  often  reward  a  carefully  conducted  inquiry. 

The  Selations  between  Gout  and  Other  Intercurrent 

Diseases. 

Numerous  authors  have  remarked  that  certain  diseases  are  attended 
by  great  mortality  when  they  occur  in  gouty  patients.  Thus  Mur- 
chison  has  affirmed  that  typhus  fever  in  a  gouty  subject  is  inevitably 
fatal.  Schmidtmann  utters  the  same  opinion  regarding  low  forms 
of  fever  in  general.  Erysipelas  has  also  been  included  in  the  same 
category.  Sir  Sjiencer  Wells  has  observed  that  among  the  gouty, 
syphilis  tends  to  assume  a  scorbutic  form.  Pregnancy,  in  the  case 
of  a  gouty  woman,  is  liable  to  be  attended  with  unusual  difficulties, 
and  may  be  terminated  by  abortion. 

Now  with  regard  to  all  these  intercurrent  disorders,  the  danger 
arises  not  so  much  from  the  specific  diathesis  of  the  patient  as  from 
the  fact  that  his  or  her  internal  organs  are  not  in  a  healthy  condition 
at  the  time  of  invasion  by  an  intercurrent  disease.  The  authors  above 
mentioned  have  in  several  instances  made  special  note  of  the  fact  that 
the  kidneys  or  other  organs  were  in  a  state  of  chronic  inflammation 
and  degeneration.  Many  of  the  cases,  such  as  typhus  fever  and  ery- 
sipelas, were  examples  of  infectious  disease.  It  is  well  known  that 
the  prognosis  in  such  diseases,  as  also  in  pregnancy,  is  determined 
largely  by  the  eliminative  adequacy  of  the  kidneys  and  the  compe- 
tency of  the  heart.  If  the  heart  can  retain  vigor  sufficient  for  the  task 
of  maintaining  the  circulation,  and  if  the  kidneys  can  free  the  system 
from  the  flood  of  toxins  and  excrementitious  substances  that  are 
poured  into  the  blood  during  the  course  of  a  fever,  recovery  will  be 
reached  at  last.  But  if  the  heart  and  kidneys  fail,  the  patient  must 
inevitably  succumb.  Now  in  advanced  cases  of  gout  those  organs  are 
seldom  healthy.  Chronic  nephritis  and  chronic  myocarditis  are  slowly 
undermining  the  constitution;  and  when  an  intercurrent  disease  adds 
to  the  burdens  of  a  patient  who  is  scarcely  able  to  support  the  task  of 
ordinary  living,  he  can  no  longer  maintain  himself,  and  death  ensues 
as  a  consequence  of  uraemia  and  heart  failure.  But  in  mild  cases  of 
a  gouty  predisposition,  where  the  ^dtal  organs  are  still  practically 
intact,  an  intercurrent  disease  need  not  be  inevitably  fatal.     In  fact, 
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it  has  been  already  noted  that  the  progress  of  tuberculosis  is  often 
delayed  and  rendered  more  tolerable  by  the  concurrence  of  gouty 
tendencies. 

As  to  the  effect  of  intercurrent  diseases  upon  the  crises  of  gout, 
information  is  almost  entirely  lacking.  Gases  have  been  recorded  in 
which  pneumonia,  or  pleurisy,  or  tonsillitis,  has  been  averted  by  an 
attack  of  gout.  But  it  is  probable  that  these  were  congestive  parox- 
ysms preliminary  to  the  articular  crisis,  and  that  they  were  to  be  re- 
garded as  premonitory  symptoms  of  the  principal  disease,  rather  than 
as  index)endent  maladies  arrested  by  the  appearance  of  gout.  Still, 
it  is  not  impossible  that  an  index)endent  disorder  which  would  not 
usually  lead  to  any  result  beyond  its  own  evolution  may,  in  an  ar- 
thritic subject,  awaken  the  latent  predisposition,  and  precipitate  a 
crisis,  just  as  the  same  thing  is  often  effected  by  fatigue,  worry,  or 
bodily  injury.  Whatever  tends  to  hinder  the  processes  of  elimination 
may  become  the  exciting  cause  of  an  attack  of  gout.  Thus  it  is  not 
uncommon  to  witness  an  explosion  of  articular  inflammation  after 
trifling  contusions  or  sprains.  The  tissues  composing  the  injured 
joint  become  less  alkaline  as  a  consequence  of  excessive  use  or  injury, 
and  urates  are  at  once  deposited  in  them,  giving  to  the  affection  a 
specific  character  and  an  intensity  that  would  not  have  been  mani- 
fested but  for  the  existing  predisposition.  Sir  James  Paget  and 
other  surgical  teachers  have  contributed  numerous  observations  of 
this  nature.  It  has  been  also  frequently  remarked  that  limbs  and 
joints  that  have  been  weakened  by  previous  disease  or  injury  are  more 
likely  than  other  parts  of  the  body  to  be  attacked  with  gout  or  rheu- 
matism. In  this  respect  these  two  kindred  maladies  closely  resemble 
each  other.  An  old  sprain  is  liable  to  become  the  seat  of  either 
rheumatism  or  gout,  according  to  the  individual  predisposition  of 
the  patient.  For  example,  a  young  man  of  my  early  acquaintance 
one  day  injured  his  knee  by  falling  over  a  log  while  hunting.  He 
was  confined  to  his  bed  for  several  weeks  with  ordinary  inflammation. 
Three  years  later,  inflammatory  rheumatism  attacked  the  weakened 
knee,  and  extended  to  the  other.  In  advanced  life  gouty  inflammation 
appeared  first  in  the  knee,  and  then  in  the  classical  situation  upon 
the  great  toe  of  the  affected  limb,  while  small  uratic  deposits  invaded 
the  ear  and  the  fingers.  Sir  A.  Garrod  has  recorded  the  history  of  a 
case  in  which  the  onset  of  acute  gout  appeared  to  have  been  deter- 
mined by  the  shock  of  an  injury.  A  man  had  several  ribs  broken  by 
a  blow  from  the  pole  of  a  wagon.  Almost  immediately  he  began  to 
experience  pain  in  his  elbow,  followed  by  swelling  of  the  fingers  of 
the  corresponding  hand.  This  extended  on  the  next  day  to  the  op- 
X>oeite  knee  and  to  the  foot.  The  case  was  considered  to  be  one  of 
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rheumatism,  but  its  severity  and  its  extension  to  the  smaller  joints 
awakened  a  suspicion  of  gout,  which  was  verified  by  the  discovery  of 
uric  acid  crystals  in  the  serum  of  the  blood.  Subsequent  inquiry  de- 
veloped the  fact  that  the  patient  belonged  to  a  gouty  family,  and  that 
he  had  suffered  an  attack  in  the  great  toe  some  fifteen  months  before 
the  present  injury. 

The  exalted  sensitiveness  of  the  tissues  in  cases  of  a  predisposition 
to  gout  is  often  so  great  that  the  slightest  injuries  may  suffice  to 
disturb  the  balance  of  health  and  to  induce  an  acute  attack.  Sir 
Dyce  Duckworth  has  collected  a  number  of  illustrative  examples. 
Thus  an  outbreak  has  been  known  to  follow  the  bite  of  a  gnat,  or  the 
pulling  of  a  tooth,  or  the  scratch  of  vaccination,  or  the  letting  of 
blood  from-  a  vein.  Operations  upon  the  eye  and  other  minor  surgi- 
cal operations  have  thus  sufficed  to  excite  the  manifestations  of  the 
disease.  In  like  manner  certain  natural  morbid  disturbances  may 
arouse  the  latent  predisposition.  Thus  a  copious  discharge  of  blood 
from  the  nose  has  been  followed  by  gout;  but  in  such  cases  there  is 
room  for  the  opinion  that  the  hemorrhagic  flux  was  really  one  of  the 
prodromal  symptoms  of  the  articular  inflammation.  In  one  instance, 
at  least,  I  have  seen  passive  hemorrhage  from  the  lungs  precede  a 
gouty  attack  in  a  patient  who  never  was  tuberculous.  Charcot  has 
recorded  the  case  of  a  hemiplegic  woman  whose  paralyzed  limbs 
were  attacked  with  gout,  infiltrating  the  joints  with  uratic  deposits, 
while  the  non-paralyzed  side  remained  healthy  throughout  life. 

The  similar  effect  of  intercurrent  diseases  and  injuries  in  exciting 
either  gout  or  rheumatism,  according  to  the  predisposition  of  the  in- 
dividual, affords  another  interesting  proof  of  the  close  relationship 
•that  exists  between  the  two  diseases.  Courty,  of  MontpeUier,  has 
reported  a  number  of  cases  in  which  the  operation  of  lithotrity  was 
followed  by  rheumatism  in  certain  instances,  and  by  well-marked 
gout  with  uratic  deposits  in  others.  Such  facts  serve  to  illustrate  the 
modifying  influence  of  constitutional  conditions  under  the  operation 
of  identical  excitants. 

It  can  hardly  be  affirmed  that  gout  exercises  any  particularly  un- 
favorable influence  upon  the  healing  process  in  open  wounds,  or  in 
fractures  of  the  bones.  Many  gouty  subjects  ordinarily  enjoy  vigor- 
ous health,  and  their  injuries  heal  as  readily  as  those  of  non-arthritic 
patients.  But  in  old  and  cachectic  cases,  when  the  kidneys,  the  heart, 
and  the  liver  have  been  long  diseased,  it  often  happens  that  wounds 
heal  slowly  and  imperfecfly.  Before  t"he  days  of  antiseptic  surgery 
this  fact  was  probably  more  conspicuous  than  it  is  at  present.  The 
oculists  were  of  the  opinion  that  operations  upon  the  eyes  of  the 
gouty  were  less  successful  than  they  were  in  other  cases  by  reason  of 
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a  greater  proclivity  to  inflammation  among  arthritic  patients.  Sir 
James  Paget  has  emphasized  the  opinion  that  in  the  majority  of 
chronic  periosteal  inflammations  caused  by  traumatism,  and  of  x)ersis- 
tent  cases  of  iritis,  or  of  urethritis  degenerating  into  x>ermanent  gleet, 
when  the  disease  lingers  interminably,  like  the  obstinate  forms  of 
senile  bronchitis  which  tend  to  become  x>erx)etual,  gout  is  to  be  looked 
for  as  the  determining  cause  of  such  intractability  in  the  majority  of 
cases  from  which  the  intervention  of  tuberculosis  has  been  excluded. 
An  increased  sensibility  to  pain  after  injury  has  been  often  re- 
marked among  the  gouty.  Thus  light  contusions  excite  a  degree  of 
pain  that  is  out  of  proportion  with  the  character  of  the  traumatism. 
Ordinary  neuralgias  assume  an  inordinate  intensity,  and  they  some- 
times persist  for  a  long  time  after  the  apparent  recovery  of  the  in- 
jured tissues.  I  have  seen  this  illustrated  by  the  occurrence  of  ex- 
cessive pain  after  the  ordinary  ojierations  of  surgery.  In  a  gouty 
I)atient  whose  arm  had  been  amputated  at  the  junction  of  the  middle 
and  upper  thirds  of  the  humerus,  there  were  recurring  attacks  of 
pain  in  the  neck  and  shoulder,  accompanied  by  spasmodic  contrac- 
tions of  the  pectoral  muscles,  which  always  yielded  to  the  eliminative 
treatment  with  sodium  salicylate  and  colchicum  following  a  mercu- 
rial cathartic,  and  non-nitrogenous  diet.  Severe  attacks  of  trifacial 
neuralgia  occurring  in  plethoric  subjects  who  were  arthritically 
disposed  I  have  known  to  yield  under  similar  management.  It  is 
probable  that  in  all  such  cases  the  local  lesions  are  comparatively 
insignificant,  but  the  irritability  of  the  affected  nervous  tissue  is  ex- 
aggerated by  the  peculiar  form  of  malnutrition  to  which  it  had  been 
long  subjected  before  the  exx>erience  of  traumatism  revealed  the 
heightened  susceptibility  of  the  sensory  organs.  In  this  way  also 
may  be  explained  the  horrible  intensity  of  the  pain  that  characterizes 
gouty  inflammation  of  the  joints — ^so  far  exceeding  the  pain  that  is 
experienced  in  ordinary  forms  of  arthritis. 

Etiology. 

From  the  review  of  the  long  array  of  facts  thus  set  forth  it  is  evi- 
dent that  gout  is  the  most  conspicuous  manifestation  of  a  peculiarly 
disordered  condition  of  the  constitution;  a  disorder  that  especially 
involves  the  processes  of  nutrition  and  elimination.  Before  proceed- 
ing to  a  further  discussion  of  the  nature  of  this  departure  from  the 
normal  standard  of  health,  it  is  necessary  to  consider  the  conditio]^ 
of  environment,  heredity,  individual  constitution,  and  acquired  vice 
that  promote  such  morbid  variation.  For  it  requires  no  very  extended 
observation  to  perceive  the  fact  that  gout  is  not  a  universal  disease, 
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but  that  it  is  peculiar  to  certain  countries,  to  certain  races,  and  to 
particular  individuals  among  those  chosen  x>eople. 

Geographical  Distribution  op  Gout. 

In  his  "Handbuch  der  Historisch-geographischen  Pathologie," 
Hirsch  has  shown  that  gout  is  chiefly  encountered  in  the  cities  of  the 
temx)erate  zones,  where  from  time  immemorial  the  highest  degrees  of 
civilization  and  luxury  have  been  attained.  In  the  torrid  zone,  the 
disease  is  unknown,  but  sporadic  cases  appear  in  the  bordeis  of  the 
tropics,  and  they  multiply  as  the  centres  of  i>opulation  in  the  most 
favored  northern  regions  are  approached.  For  purposes  of  compari- 
son Europe  may  be  divided  into  three  parallel  bands  extending  from 
east  to  west.  The  first  comprises  the  borders  of  the  Mediterranean 
Sea,  including  Spain,  the  south  of  France,  Italy,  Sicily,  Greece,  and 
Turkey,  Throughout  this  zone  the  climate  is  semi-i)elagic  and  toler- 
ably uniform;  the  people  lead  an  open-air  life,  and  are  poor  and 
temperate.  Among  them  gout  is  practically  unknown  excepting  oc- 
casional cases  among  the  luxurious  denizens  of  the  great  commercial 
cities  and  aristocratic  capitals,  such  as  Lisbon,  Madrid,  Marseilles, 
Genoa,  Home,  Athens,  and  Constantinople.  Among  the  Mohammedan 
inhabitants  of  Turkey,  Syria,  Egypt,  and  the  north  of  Africa,  the 
disease  is  unheard  of  by  reason  of  the  poverty  and  sobriety  of  the 
Oriental  population,  to  whom  alcoholic  stimulants  are  forbidden  by 
their  religious  teachers. 

Throughout  the  remaining  countries  of  continental  Europe,  ex- 
cluding Holland,  gout  is  not  an  uncommon  malady,  though  by  no 
means  of  frequent  occurrence.  In  France  it  is  in  the  large  cities  and 
among  the  cider-drinking  Bretons  and  Normans  of  the  west  that  it  is 
best  known.  It  is  more  frequently  found  in  the  north  and  northeast 
than  in  the  rougher  and  poorer  regions  of  the  central  territory  of  the 
republic.  In  the  rich  Champagne  country  in  Lorraine  and  Burgundy, 
where  good  living  abounds,  gout  claims  frequent  victims.  In  like 
manner,  the  disease  flourishes  in  the  rich  cities  of  Germany  along 
the  Dutch  frontier,  and  upon  the  Baltic  coast,  while  it  is  rarely  ex- 
perienced by  the  impoverished  peasants  of  the  interior  and  in  the  di- 
rection of  the  Kussian  border.  In  the  whiskey -drinking  regions  of 
the  north  of  Europe,  in  northern  Bussia,  Lapland,  and  the  north  of 
Sweden  and  Norway,  gout  is  seldom  known;  but  in  the  wealthy  cities 
of  southern  Scandinavia  and  Denmark,  it  is  not  infrequent.  So, 
also,  it  appears  among  the  comfortable  residents  upon  the  "black- 
lands"  of  eastern  and  southern  Bussia,  where  a  productive  soil  per- 
mits a  considerable  degree  of  luxury. 
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The  third  section  of  Europe,  comprising  the  kingdom  of  Holland 
and  the  British  Islands,  forms  the  tme  paradise  of  gout.  Under  a 
gloomy  sky,  where  the  cold,  damp  winds  of  the  ocean  are  peri)etually 
flooding  the  atmosphere  with  foam  from  the  sea,  an  immensely 
wealthy  population  is  crowded  within  a  narrow  compass.  Upon  no 
other  equal  space  of  the  earth's  surface  can  be  found  such  an  accu- 
mulation of  all  the  appliances  of  luxury.  Owing  to  the  character  of 
the  climate  these  comforts  must,  for  the  greater  part,  be  enjoyed 
within  doors,  by  the  x>en>^tual  fireside,  remote  from  the  open  air. 
As  a  consequence  the  number  of  gouty  patients  is  much  greater  than 
elsewhere.  It  is  impossible  to  effect  a  statistical  comparison,  because 
the  majority  of  arthritic  patients  belong  to  the  upper  classes,  and  are 
not  subject  to  enumeration  and  classification  like  the  poor  who  are 
compelled  to  seek  relief  in  the  public  hospitals.  But,,  even  when  the 
statistical  returns  of  the  hospitals  are  compared,  the  great  pre-emi- 
nence of  England  in  the  matter  of  gout  becomes  at  once  apparent. 
Ebstein,  comparing  the  returns  of  the  Munich  hospitals  with  those  of 
London,  found  that  among  4,670  Bavarian  patients  there  were  only 
11  who  suffered  with  gout,  while  among  4,695  Londoners  there  were 
97  who  had  the  disease.  In  the  Parisian  hospitals  a  case  of  gout  is 
hardly  ever  seen.  It  is,  however,  a  noteworthy  fact  that  all  parts  of 
the  British  Isles  do  not  equally  share  these  morbid  privileges. 
Among  the  whiskey-drinking  Scotch  and  the  potato-eating  Irish, 
despite  the  atrocity  of  their  climate,  gout  is  rare  compared  with  its 
prevalence  among  the  beer-drinking  English. 

Upon  the  continents  of  North  and  South  America,  the  distribution 
of  gout  follows  the  same  course  that  has  been  observed  in  Europe. 
Seldom  witnessed  in  the  southern  States  of  America  or  Mexico,  its  oc- 
currence becomes  more  frequent  as  one  approaches  the  valley  of  the 
St.  Lawrence.  But  it  is  rarely  encountered  among  the  hardy  and 
temperate  farmers  of  the  country ;  it  is  among  the  wealthy  and  lux- 
urious children  of  the  newly  rich  who  inhabit  the  great  cities  of  the 
sea-coast  and  the  humid  shores  of  the  great  lakes  that  the  disease  in 
its  pronounced  articular  form  is  beginning  to  appear.  Upon  the 
great  plains  and  among  the  mountains  of  the  far  West  it  is  practically 
ilnknown.  The  same  description  applies  to  the  states  of  South 
America — gout  is  unknown  among  the  peasantry,  and  only  occasion- 
ally manifests  itself  among  the  opulent  classes  in  the  large  cities.  In 
the  islands  of  the  West  Indies  the  indolent  inhabitants  rarely  suffer 
with  gout,  probably  as  a  consequence  of  their  comparatively  temper- 
ate habits  and  life  in  the  open  air.  Throughout  the  torrid  zone 
the  malady  is  unknown,  for  the  same  reasons.  Consequently,  the 
inhabitants  of  the  greater  part  of  Africa,  the  whole  of  India,  Siam, 
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Gochin-China,  and  the  larger  portion  of  China,  Australia,  and  Japan, 
enjoy  an  almost  perfect  immunity  from  the  incidence  of  the  disease. 
Among  the  islanders  of  the  Indian  and  Pacific  Oceans,  although  a 
tendency  to  obesity  is  not  uncommon,  its  articular  congener  is  not 
exx)erienced.  It  is  said  that  among  the  numerous  English  residents 
of  India,  but  few  suffer  with  gout.  This  is  probably  due  to  the  youth 
and  great  activity  of  that  population,  made  up  chiefly  of  laborious 
officials,  soldiers,  and  adventurers  eager  for  gain.  As  a  contrast  may 
be  cited  the  frequency  with  which  gout  occurs  among  the  elderly  and 
opulent  English  who  congregate  in  Madeira  and  other  sub-tropical 
health  resorts.  The  same  thing  may  be  observed  among  the  wealthy 
inhabitants  of  Egypt  or  South  Africa  whenever  they  yield  to  the  se- 
ductions of  luxury. 

Climate. 

The  influence  of  climate,  though  not  wholly  decisive  as  to  the  in- 
cidence of  gout,  is  very  great  as  a  determining  cause.  In  warm 
countries  copious  perspiration  serves  to  evacuate  the  peccant  matters 
that  circulate  in  the  fluids  of  the  body.  The  heat  of  the  atmosphere 
retards  the  oxidation  of  the  tissues,  and  reduces  the  desire  for  food, 
so  that  there  is  less  nitrogenous  refuse  for  disposal.  If  vigorous  in- 
truders from  the  regions  of  the  north  attempt  to  eat  and  to  drink  as 
they  have  done  in  their  native  countries,  they  soon  die  of  inflammation 
of  the  liver  and  gastro-enteric  tract  before  they  have  time  to  attain 
the  articular  result  toward  which  their  gastronomic  efforts  are 
directed.  Consequently,  the  condition  upon  which  acute  gout  is  de- 
pendent for  its  evolution  cannot  exist,  and  the  disease  remains  un- 
known. But  the  masked  forms  of  latent  gout  and  the  allied  diseases 
that  are  connected  with  the  arthritic  diathesis  are  not  uncommon 
among  many  of  the  people  in  the  sub-tropical  and  temperate  regions 
of  the  earth.  Thus,  calculous  disorders  are  comparatively  frequent 
among  the  inhabitants  of  Central  Asia,  from  Turkey  to  China;  and 
among  the  Americans  "  lithaemia"  is  frequently  experienced,  while 
rheumatism  prevails  everywhere,  and  falls  most  imjmrtially  upon  rich 
and  poor. 

Judging  from  statistics — ^and  there  we  have  a  brilliant  illustration 
of  the  errors  that  grow  out  of  reliance  upon  the  statistical  method 
without  check  or  counterpoise — the  Dutch  and  the  English  are  the 
human  families  who  exhibit  the  greatest  predisposition  to  gout. 
Undoubtedly,  they  furnish  the  largest  contingent  of  sufferers;  but 
this  is  due  not  so  much  to  their  nationality  as  to  their  environment 
and  habits  of  life.  The  peasants  of  Scotland  and  Ireland,  living  on 
oatmeal  and  potatoes  washed  down  with  cold  water  that  is  only  oc- 
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casionallj  tempered  with  whiskey,  never  contract  the  disease.  It  is 
unknown  among  the  energetic  farmers  of  America.  But,  if  these 
country  people  by  any  accident  attain  to  affluence,  if  the  temperate 
and  laborious  inhabitants  of  Asia  and  the  Orient  are  placed  in  circum- 
stances that  x>ermit  the  indulgence  of  unrestrained  appetite  and  in- 
dolence, they  quickly  accumulate  fat,  and  become  gouty  like  any 
other  votary  of  leisure  and  luxury.  Even  in  Africa  and  Polynesia, 
where  gout  is  unknown  among  the  common  people,  obesity  and  gout 
are  reckoned  as  enviable  insignia  of  rank. 

Mode  of  Life. 

The  effects  of  diet  and  modes  of  lif^  are  by  far  more  potent  than 
the  influences  of  race  and  climate  in  the  production  of  gout  and  its 
congeners.  It  is  true  that  heredity  plays  a  great  part  in  determining 
the  incidence  of  the  disease  in  certain  families.  Living  for  genera- 
tion after  generation  under  the  same  faulty  conditions  of  hygiene  and 
dietetics,  a  morbid  predisi)osition  becomes  more  easily  established, 
so  that  it  really  appears  to  the  sujierficial  observer  as  if  the  disease 
itself  were  handed  down  from  parent  to  child.  But,  as  will  be  more 
clearly  evident  when  we  pass  to  the  study  of  the  nature  of  gout,  it  is 
not  the  disease  that  is  transmitted,  it  is  the  environment  and  the 
conditions  of  existence  that  are  perpetuated;  and  they  reproduce  the 
malady  in  those  who  are  subjected  to  their  influence.  For  this 
reason  it  is  possible  by  a  change  of  habits  to  eradicate  ^out  from  a 
family  or  a  nation.  The  history  of  the  Boman  Empire  is  exceedingly 
instructive  in  this  particular.  During  the  iieriod  of  unbridled  luxury 
that  followed  the  conquest  of  the  world,  the  Bomans  suffered  severely 
with  gout;  but  with  the  ruin  of  the  empire  and  the  disappearance 
of  wealth  before  the  invading  Huns  and  Goths  and  Arabs,  the  disease 
declined,  and  is  now  prevalent  in  Italy  and  the  Orient  only  among 
the  few  opulent  citizens  who  neglect  the  laws  of  health  and  the  p];pcepts 
of  the  Koran.  With  the  growth  of  temperance  and  the  diffusion  of 
hygienic  knowledge,  gout  is  in  Europe  becoming  everywhere  less 
common.  The  great  improvement  in  all  the  conditions  of  life  that 
has  been  effected  during  the  nineteenth  century  has  diminished  the 
amount  of  suffering  from  diseases  of  nutrition,  so  that  everywhere 
upon  the  continent  there  has  been  less  gout  than  in  former  days. 
The  wider  diffusion  of  the  comforts  of  life  is  also  attended  by  less  of 
their  abuse  on  the  part  of  those  who  formerly  monopolized  all  the 
good  things  of  the  earth.  These  facts  serve  to  illustrate  the  superior 
influence  of  personal  habits  over  all  considerations  of  race  and 
climate. 
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Heredcty. 

Of  all  the  i)er8onal  influences  that  favor  the  incidence  of  goat, 
heredity  is  one  of  the  most  important.  All  the  older  writers  insisted 
upon  this  as  a  most  potent  factor  in  the  evolution  of  the  disease  from 
generation  to  generation.  It  is  noticeable,  however,  that  hereditary 
antecedents  are  more  conspicuous  in  England  and  Holland,  where 
gout  is  frequently  encountered,  than  in  France  and  the  south  of 
Europe,  where  it  is  comparatively  rare.  Thus,  Oairdner  found, 
among  156  patients,  140  who  had  descended  from  gouty  famiUes. 
Bouchard,  on  the  contrary,  could  discover  only  40  x)er  cent,  of  his 
cases  who  were  similarly  connected.  Obviously,  this  must  be  true  of 
a  disease  which  is  not  absolutely  transmitted,  but  is  chiefly  dependent 
upon  individual  behavior.  The  word  heredity  must  be  understood 
in  connection  with  gout  as  a  convenient  designation  for  certain  habits, 
modes  of  training,  and  occupations  that  tend  to  become  permanent  in 
certain  families  or  lines  of  descent.  In  this  sense,  heredity  exercises 
a  powerful  influence  upon  the  constitutions  of  the  several  members  in 
a  given  line  of  descent,  so  that  a  tendency  to  particular  maladies  be- 
comes ingrained  in  the  structure  and  functions  of  the  organs  that 
have  been  thus  moulded.  In  this  way  is  prepared  the  field  for  the 
manifestation  not  only  of  gout,  but  of  all  other  allied  diseases  of 
nutrition,  such  as  gravel,  biliary  lithiasis,  asthma,  neuralgia,  obesity, 
diabetes,  and  articular  inflammations.  Hutchinson,  Dyce  Duck- 
worth, and  others  have  noted  the  interesting  fact  that  the  age  of  the 
father  has  a  decided  effect  upon  the  heredity  of  gout.  When  the 
male  parent  is  young  and  but  recently  attacked  by  the  disease,  the 
children  who  are  then  begotten  will  often  escape  the  transmitted  pre- 
disposition, or  will  manifest  its  signs  in  a  minor  degree.  But  the 
later  children  will  exhibit  the  tendency  with  a  progressively  increas- 
ing severity.  This  is  exactly  the  reverse  of  what  is  often  observed  in 
syphilis,  a  disease  that  is  usually  contracted  in  early  adult  life,  and 
manifests  its  greatest  intensity  very  soon  after  infection,  gradually 
subsiding  and  progressing  toward  latency  as  life  advances.  The 
earlier-bom  children  of  a  syphilitic  parent,  consequently,  receive  the 
disease  in  fuU  intensity,  while  the  later  offspring  either  escape 
altogether,  or  exhibit  only  the  milder  forms  of  the  malady.  Syphilis, 
like  all  infectious  diseases,  tends  toward  recovery  as  life  proceeds; 
but  gout  becomes  more  inveterate  and  malignant  with  the  lapse  of 
time ;  and,  consequently,  the  offspring  of  its  victims  are  successively 
representative  of  the  downward  course  of  their  progenitors.  Many 
examples  of  this  family  decadence  have  been  noted  from  the  days  of 
Sydenham  to  the  present  time. 
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Acnt^  gout,  followed  bj  uratic  deposits  in  the  joints,  appears  to 
be  more  frequently  transmitted  by  the  father  than  by  the  mother. 
According  to  the  often-quoted  statistics  gathered  by  Scudamore, 
among  263  cases  of  hereditary  gout  181  were  derived  from  the 
father,  and  58  from  the  mother,  while  only  24  were  children  of 
parents  who  were  both  gouty.  But  this  disproportion  seems  less 
remarkable  when  we  take  note  of  the  greater  frequency  of  articular 
gout  among  men,  and  the  fact  that  when  it  does  attack  the  members 
of  the  female  sex  it  usually  makes  its  appearance  after  the  close  of  the 
child-bearing  i)eriod.  If,  however,  we  look  beyond  the  sphere  of  ar- 
ticular manifestations,  we  shall  find  that  anaemia,  neuralgia,  lithiasis, 
asthma,  bronchitis,  and  the  allied  diseases  that  depend  upon  the 
arthritic  diathesis  are  x)erhaps  quite  as  common  among  women  as 
among  men.  In  gouty  families,  the  males  develop  articular  disorders 
in  addition  to  the  minor  forms  of  arthritism,  while  the  females  less 
frequently  reach  the  most  conspicuous  manifestations  of  the  diathesis 
which  they  also  have  inherited.  It  is  still  an  ox)en  question  whether 
the  transmission  of  the  gouty  predisposition  is  more  likely  to  occur 
when  both  of  the  parents  are  a£fected  with  the  disease  at  the  time  of 
maternal  conception.  Such  a  result  seems  highly  probable,  but  its 
proof  is  very  difficult.  The  explosion  of  gout  is  liable  to  so  many 
caprices  that  are  dei)endent  upon  accidental  and  variable  causes  that 
it  is  extremely  difficult  to  trace  their  operation.  That  the  children 
of  a  gouty  couple  should  be  exposed  to  greater  errors  of  diet  and 
hygiene  through  the  traditional  habits  of  their  ancestors  in  accordance 
with  which  they  are  educated  seems  very  likely.  But,  so  changeable 
are  the  conditions  of  life  in  many  families,  that  hereditary  influences 
may  be  wholly  or  in  part  counteracted  by  the  mutations  of  fortune 
and  the  consequent  abandonment  of  faulty  habits,  or  they  may  be 
intensified  by  the  attainment  of  new  opportunities  for  intemperance 
and  self-indulgence. 

For  similar  reasons  it  is  impossible  to  decide  whether  gout  be- 
comes modified  through  the  course  of  successive  generations.  Mis- 
led by  a  fancied  analogy  derived  from  observation  of  the  infectious 
diseases,  some  have  imagined  that  gout  can  become  attenuated  and 
die  out  in  the  course  of  descent  through  time.  This,  however,  is 
only  possible  in  diseases  that  depend  upon  the  transmission  of  an 
infective  agent.  The  infective  germs  are  gradually  attenuated 
through  contact  with  healthy  tissues,  and  tend  to  become  innocuous. 
Were  it  not  for  fresh  infection  from  sources  external  to  the  body,  it 
is  probable  that  all  bacterial  diseases  would  in  time  thus  become  ex- 
tinct. But  gout  is  not  thus  derived  by  the  transmission  of  a  conta- 
gium.     Only  the  enfeebled  and  susceptible  constitution  is  inherited. 
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The  subsequent  manifestations  depend  chiefly  upon  individual  and 
personal  causes  that  may  or  may  not  be  called  into  action.  For  these 
reasons  the  course  of  gout  through  a  series  of  generations  will  ex- 
hibit great  variations.  Sometimes  the  disease  seems  to  become 
masked  and  to  assume  visceral  forms  for  successive  x>eriods  of  family 
life.  In  other  instances,  it  disappears  for  a  generation,  and  then 
reappears  with  all  its  pristine  severity  in  the  next.  Barely,  however, 
does  it  become  latent  without  the  manifestation  of  one  or  more  of 
its  congeners,  eczema,  neuralgia,  bronchitis,  asthma,  lithiasis,  etc., 
among  those  who  have  e8cax>ed  its  full  force. 


Age. 

Gout  is  almost  always  a  disease  of  adult  age.  But  it  has  been 
occasionally  experienced  by  children.  Boerhaave  observed  such 
cases,  and  others  have  been  reported  by  Schenck,  Debout,  and 
Bendu,  occurring  in  children  between  the  ages  of  seven  and  seventeen 
years.  In  the  majority  of  cases,  however,  it  is  in  the  fourth  decade 
of  life  that  the  first  attack  is  experienced.  In  this  particular  the 
foUowing  statistics,  borrowed  from  Scudamore,  are  very  instructive: 

First  Attack  op  Gout. 


8  years 1 

12  "  

15  "  

16  "  

17  "  

18  "  

19  "  


1 

1 

1 

1 

5 

8 

20  to  25  years 57 

25  "  80    "     85 


30  to  85  years 105 

35  "  40    "     89 


40 
45 
50 
55 
60 


45 
60 
55 
60 
65 


66  years. 


Total. 


.  64 
.  54 
.  26 
.  12 
.  8 
.    2 

.515 


From  this  table  it  appears  that  considerably  more  than  half  the 
cases  were  first  attacked  between  the  ages  of  twenty-five  and  thirty- 
five  years;  while  the  largest  number  in  any  period  of  five  years  oc- 
curred during  the  first  half  of  the  fourth  decade  of  life.  P&tissier  has 
reached  the  same  statistical  result,  and  has  ako  noted  the  interesting 
fact  that  among  the  victims  of  hereditary  gout  the  first  attack  is  most 
frequently  experienced  at  the  age  of  thirty-four,  while  in  cases  of 
the  acquired  disease  the  favorite  age  is  thirty -eight,  showing  that  it 
takes  four  years  longer  to  subdue  a  virgin  soil  than  to  overcome  a 
constitution  that  has  been  enfeebled  in  advance  by  ancestral  excesses. 

Among  the  very  aged  articular  gout  is  almost  as  infrequent  as 
among  small  children.    Yet  Sir  A.  Garrod  has  seen  the  disease  in  a 
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number  of  instances  after  seventy,  and  Blackmore  relates  the  history 
of  a  patient  who  at  seventy-eight  sa£fered  for  the  first  time  with  gout. 
In  the  majority  of  such  cases,  there  are  special  reasons  that  deter- 
mine the  tardy  onset  of  the  malady.  They  are  usually  cases  in 
which  the  effects  of  luxury  have  been  held  in  check  by  the  exercises 
of  an  active  life  in  the  open  air,  until  at  last,  during  the  concluding 
years  of  a  long  existence,  the  individual  retires  from  business,  but 
continues  to  indulge  without  stint  in  the  pleasures  of  the  table. 
Under  such  circumstances  disorder  soon  arises;  and,  if  articular 
manifestations  be  not  developed,  the  minor  evidences  of  uric-acid 
accumulations  are  sure  to  appear  with  all  that  tendency  to  subacute 
intensity  and  sluggish  progress  which  is  characteristic  of  gout  in 
old  people. 

Sex. 

Women  are  far  less  liable  than  men  to  the  incidence  of  gout. 
Even  among  the  English,  Scudamore  could  find  but  12  females  out 
of  68  cases  of  the  disease.  Durand-Fardel  and  P&tissier,  in  a 
total  of  680  cases,  numbered  only  20  women.  If,  however,  the 
allied  diseases,  lithiasis  and  arthritis  deformans,  were  taken  into 
account,  the  disproportion  would  not  be  so  glaring,  for  these  are  the 
forms  of  arthritism  that  are  most  frequently  experienced  by  the  female 
sex.  A  certain  connection  between  the  cessation  of  the  menses  and 
the  manifestation  of  gout  in  the  female  has  been  asserted  from  time 
immemorial.  It  is  probable  that  menstrual  suppression  does  operate 
somewhat  unfavorably  in  this  respect.  In  the  majority  of  cases  that 
are  uncomplicated  by  local  disease  of  the  female  organs  of  generation 
the  occurrence  of  pelvic  disturbance  is  due  to  gout  in  its  masked  va- 
rieties. In  many  instances  the  cessation  of  the  menstrual  flux  seems 
to  close  up  an  outlet  for  ''peccant  humors,"  and  gout  attacks  the 
joints.  It  is  a  notable  fact  that  the  age  of  puberty  is  for  the  female 
another  epoch  at  which  arthritic  manifestations  are  not  uncommon. 
The  frequent  occurrence  of  gouty  headaches  at  the  time  of  the 
monthly  periods  indicates  that  menstruation  must  not  be  considered 
a  shield  against  gout.  In  fact,  among  young  women  who  are  predis- 
posed to  arthritic  disease  the  occurrence  of  articular  crises  seems  to 
be  quite  independent  of  menstrual  disorder,  so  that  it  is  very  likely 
that  the  frequent  development  of  gout  that  is  witnessed  after  the  close 
of  sexual  life  in  the  female  is  fully  as  much  the  result  of  advancing 
years  as  of  the  cessation  of  the  menses. 

(Jout  does  not  seem  to  be  favored  by  any  particular  tyi)e  of  con- 
stitution. It  attacks  the  corpulent  and  the  lean-favored,  the  sanguine 
and  the  bilious.     But  it  is  noteworthy  that  in  the  majority  of  cases  its 
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victims  give  evidence  of  good  living,  either  through  a  tendency  to 
obesity  or  through  the  dyspepsia  that  results  from  over-feeding  and 
an  inactive  life.  Scudamore,  who  is  nothing  if  not  statistical,  found, 
among  156  patients,  126  who  were  more  ponderous  than  the  average 
individual.  The  type  of  the  gouty  manifestation  conforms  very  closely 
to  the  general  constitution  of  the  patient.  Vigorous,  florid,  and 
sanguine  subjects  have  acute  inflammatory  attacks  of  the  disease; 
bilious  and  dyspeptic  people  suffer  with  hemorrhoidal  and  hepatic 
crises ;  while  those  who  possess  a  weakly  and  nervous  organization 
exhibit  all  the  phenomena  of  nervous  gout:  neuralgia,  abdominal 
pain,  muscular  cramp,  asthma,  angina  pectoris,  headache,  etc. 

Diet. 

Although  it  is  evident  that  many  causes  contribute  to  the  develop- 
ment of  gout,  there  is  none  that  compares  in  efficiency  with  excess 
in  eating  and  drinking.  We  have  seen  that  the  disease  is  most  prev- 
alent in  countries  where  wealth  and  luxury  abound.  It  is  also  ap- 
parent that  in  those  lands  where  it  is  common,  the  incidence  of  gout 
is  most  frequent  among  the  luxurious  classes  of  society — especially 
among  the  newly  rich,  who  have  recently  acquired  unlimited  means 
of  gratifying  their  appetites  and  passions,  without  having  at  the 
same  time  learned  discretion  in  the  enjoyment  of  good  fortune. 
These  people,  who  have  usually  risen  rapidly  from  the  lower  ranks 
of  society  by  reason  of  remarkable  physical  energy,  carry  into  ad- 
vanced life  and  leisure  the  excellent  appetites  that  were  the  delight 
of  their  youth.  Continuing  thus  to  gorge  themselves  with  belated 
delicacies  long  after  the  close  of  active  existence,  they  fall  victims  to 
arthritic  disorder,  and  the  children  of  their  old  age  yield  themselves 
an  easy  prey  to  the  influences  in  the  midst  of  which  they  were  be- 
gotten. For  these  reasons  gout  is  more  often  witnessed  among  the 
successful  middle-class  citizens  than  in  the  families  of  an  ancient  no- 
bility to  whom  the  long  experience  of  wholesome  living  has  become 
an  ancestral  heritage.  But  in  any  situation,  it  is  impossible  to  lead 
a  life  of  indolence  and  gluttony  without  being  sooner  or  later  called 
upon  to  pay  the  penalty.  It  was  not  without  a  reason  in  the  nature 
of  things  that  men  like  the  great  Napoleon  have  found  themselves 
continually  impelled  to  break  away  from  consuming  intellectual 
labors,  to  seek  in  hard  riding  over  the  country  a  means  of  relief  from 
the  rising  tide  of  arthritism  that  threatened  to  overwhelm  their  tis- 
sues. The  physiological  chemists  have  shown  that  every  excess  in 
the  use  of  flesh  food  causes  a  corresponding  increase  in  the  production 
of  urea  and  uric  acid.     If  the  amount  of  muscular  exercise  be  reduced 
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to  a  minimum,  the  rate  of  oxidation  falls,  and  the  nitrogenous  refuse 
— ^nric  acid — remains  in  a  condition  that  hinders  its  elimination 
through  the  kidneys.  The  urates  and  their  congeners  accumulate 
in  the  system,  and  finally  produce  a  critical  explosion  by  which  they 
may  be  for  a  time  wholly  or  in  part  ejected  from  the  body.  But 
when  exercise  stimulates  the  circulation,  causing  the  transportation 
of  an  increased  amount  of  oxygen  to  the  molecular  basis  of  the  tis- 
sues, the  oxidation  of  uric  acid  into  soluble  forms  of  nitrogenous 
refuse  proceeds  with  greater  completeness,  and  the  system  is  cleared 
of  urates,  to  ^e  great  relief  of  the  individual.  Hence  the  instinctive 
longing  for  action  and  muscular  e£fort  that  characterizes  the  consumer 
of  animal  food  during  the  early  portion  of  his  career.  Hence  the 
fondness  for  athletic  sports,  hunting,  and  fighting,  that  characterizes 
the  well-fed  eater  of  flesh.  So  long  as  he  can  keep  the  field  and 
follow  the  hounds,  all  goes  well;  but  when  youth  has  departed,  and 
he  can  only  follow  his  army  in  a  coach,  the  end  is  near,  and  he  must 
smother  in  his  own  excretions. 

Besides  the  accumulation  of  urates  under  such  circumstances, 
another  most  injurious  complication  arises — ^the  overloaded  stomach 
fails  to  accomplish  its  functions,  and  the  nitrogenous  elements  of  the 
food  are  but  imperfectly  digested.  Hence  a  surcharge  of  undigested 
substances  along  the  whole  course  of  the  alimentary  canal,  followed 
by  the  formation  of  various  toxalbumins  and  ptomaines  that  are  ab- 
sorbed into  the  circulation  and  exert  a  poisonous  influence  upon  the 
functions  of  every  organ  in  the  body.  From  this  cause  results  a 
further  hindrance  of  the  process  of  oxidation,  so  that  the  nitrogenous 
elements  of  the  tissues  are  not  fully  transformed  into  urea,  but  tend 
to  accumulate  in  the  form  of  imx>erfectly  oxidized  products,  of  which 
uric  acid  is  the  most  conspicuous  example. 

The  character  of  the  food  that  is  habitually  consumed  largely  de- 
termines the  amount  of  urea  and  uric  acid  that  is  produced  in  the  body. 
These  nitrogenized  bodies  are  derived  most  abundantly  from  the 
nitrogenous  aliments;  consequently,  the  consumption  of  animal  food 
exercises  a  direct  influence  upon  their  formation.  Other  things  being 
equal,  the  more  meat  one  eats  the  more  likely  is  he  to  become  gouty. 
In  this  fact  lies  one  of  the  causes  of  the  prevalence  of  gout  among  the 
English.  From  the  dawn  of  history  they  have  been  noted  for  the 
quantity  of  flesh  that  is  consumed  in  their  dietary.  The  beef-eaters 
of  Old  England  were  no  figment  of  poetic  fancy — they  were,  and 
still  are,  a  most  solid  and  substantial  reality.  In  the  lists  of  viands 
provided  for  the  daily  meals  and  banquets  in  the  good  old  times, 
bread  and  fruits  and  vegetables  hold  a  very  insignificant  place 
alongside  the  mighty  roasts  and  joints  and  chines  and  jowls  and  ven- 
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ison  pies  that  chiefly  occupied  the  attention  of  the  rabicnnd  trencher- 
men. A  surcharge  of  uric  acid  was  the  inevitable  result  of  such  a 
mode  of  living.  It  is  true  that  the  excessive  use  of  sweets  and  starches 
may  lead 'to  a  somewhat  similar  end,  but  in  a  rather  indirect  way. 
Obesity  is  the  primary  consequence  of  a  highly  carbonaceous  diet; 
but  the  alimentary  tract  is  in  many  instances  better  adapted  for  the 
digestion  of  meat  than  for  the  disposition  of  sugars  and  starches. 
These  also  require  for  their  oxidation  so  large  a  proportion  of  the 
oxygen  that  enters  the  tissues  that  there  may  be  an  insufficient  re- 
siduum available  for  the  complete  oxidation  of  uric  acid  inte  urea; 
and  thus  a  vegetable  diet  may  actually  lead  indirectly  to  an  accumula- 
tion of  urates  in  the  body.  The  same  thing  is  theoretically  true  of 
the  fats  as  an  article  of  diet;  yet  the  blubber-eating  Esquimaux  never 
have  gout.  This  is  owing  to  their  active  exercise  in  the  open  air, 
and  to  the  frigidity  of  their  climate.  A  low  temperature  of  the  air 
exx)edites  aU  the  processes  of  oxidation  in  the  tissues,  in  order  to 
maintain  the  normal  heat  of  the  body ;  and  thus  the  excessive  forma- 
tion and  accumulation  of  uric  acid  and  fat  are  prevented. 

Fresh  fniits  and  vegetables  are  generally  to  be  i^ecommended  for 
the  nourishment  of  the  gouty.  But  such  as  contain  oxalic  acid  and 
its  compounds  (rhubarb,  pie-plant,  beets,  spinach,  sorrel,  ete.)  should 
be  avoided  because  of  the  tendency  of  the  acid  to  attack  the  tribasic 
phosphates  in  the  tissues,  reducing  them  to  the  condition  of  soluble 
acid  phosphates  which  quickly  appear  with  oxalate  of  calcium  in  the 
urine,  to  the  decided  detriment  of  the  x>&tient.  This,  it  should  be 
remembered,  is  not  the  only  source  of  oxalic  acid  in  the  body. 
Whenever  the  oxidation  of  uric  acid  is  retarded  oxalic  acid  appears; 
consequently,  the  presence  of  oxalates  in  the  urine  is  indicative  of 
imx>erfect  combustion  of  nitrogenous  compounds  in  the  tissues,  unless 
it  can  be  shown  that  their  presence  is  only  the  accidental  result  of  a 
diet  that  is  surcharged  with  those  salts. 

From  these  observations,  then,  it  appears  that  a  nitrogenous  diet 
is  the  form  of  aliment  that  chiefly  predisposes  to  the  occurrence  of 
gout;  but  that  the  excessive  consumption  of  starches,  sugars,  and  fats 
— the  alimentary  carbohydrates  and  hydrocarbons  in  general — may 
indirectly  effect  the  same  result  by  impeding  the  oxidation  of  nitro- 
genous compounds.  This,  however,  is  not  likely  to  occur,  excepting 
in  the  case  of  individuals  who  consume  large  quantities  of  nutritious 
food  and  do  not  by  active  exercise  promote  the  full  exchange  of 
oxygen  in  their  tissues. 

In  his  valuable  work  on  "  Uric  Acid  in  the  Causation  of  Disease" 
(second  edition,  1894)  Haig  has  shown  that  uric  acid  as  excreted  nor- 
mally in  the  urine  is  derived  from  the  oxidation  of  nitrogenous  sub- 
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stances  that  have  been  received  into  the  body,  and  also  from  the 
urates  that  are  always  present  in  the  meats,  soups,  gravies,  etc.,  that 
are  ingested  with  the  food.  It  thus  becomes  possible  to  vary  the 
quantity  of  urates  that  are  excreted  in  the  urine,  and  to  study  at 
pleasure  the  effect  of  artificially  loading  the  blood  with  uric  acid,  or 
the  reverse.  When  the  blood  is  thus  overcharged,  the  quantity  that 
passes  into  the  urine,  if  due  alkalescence  of  the  circulating  fluid  be 
maintained,  is  sufficient  to  clear  the  system  in  a  short  time;  but,  if 
the  blood  be  in  any  way  rendered  more  than  normally  acid,  the  sur- 
plus urates  are  retained  in  the  tissues,  are  not  tsonveyed  to  the  kid- 
neys, and  do  not  appear  in  the  urine.  When  this  occurs  in  a  suscej)- 
tible  individual,  pricking  pains  may  be  felt  in  the  joints,  an  attack  of 
headache  may  be  experienced,  and  other  of  the  premonitory  symp- 
toms of  gout  may  be  developed.  Thus  it  can  be  shown  that  many  of 
the  phenomena  that  are  associated  with  gout  can  be  produced  by  the 
ingestion  of  uric  acid  and  the  nitrogenous  compounds  out  of  which 
it  is  formed  in  the  body. 

From  the  remotest  antiquity  the  deleterious  influence  of  wine  and 
other  fermented  beverages  upon  the  production  of  gout  has  been  a 
matter  of  constant  remark.  Sir  A.  Garrod  inclined  to  the  belief  that 
acute  gout  could  not  exist  in  their  absence.  It  is  not,  however,  by 
virtue  of  the  alcohol  which  they  contain  that  these  liquids  exercise 
their  baneful  influence.  The  inhabitants  of  southern  Europe,  who 
drink  large  quantities  of  wine,  seldom  suffer  with  gout.  The  same 
thing  is  true  of  the  consumers  of  brandy  and  whiskey  in  northern 
Europe  and  Scotland.  They  are  victims  of  alcoholism  to  a  frightful 
degree,  but  of  gout — ^hardly  ever.  In  fact,  the  chronic  gastritis  that 
has  its  origin  in  the  use  of  distilled  liquors  destroys  the  appetite, 
and  effectually  prevents  that  inordinate  consumption  of  food  which 
is  one  of  the  prime  requisites  for  the  evolution  of  gout. 

Among  the  wines  that  are  used  upon  the  tables  of  the  rich,  the 
researches  of  Garrod  have  also  indicated  a  difference.  The  rare  old 
crusted  ports  and  sherries  lead  the  way  as  the  most  efficient  adju- 
vants in  the  production  of  gout.  Then,  at  a  considerable  distance, 
ma(7  be  placed  the  lighter  wines  of  Burgundy  and  Champagne;  last 
of  all  those  of  the  valley  of  the  Ehine  and  its  affluents.  Still,  it  is 
an  interesting  fact  that  in  the  wine-growing  countries  the  laborers 
who  indulge  to  excess  in  their  use  do  not  become  gouty — they  sink 
into  a  condition  of  chronic  alcoholism.  Only  those  who  at  the  same 
time  over-eat  and  over-drink  themselves  fall  victims  to  the  arthritic 
disease.  Sweet  and  effervescent  wines  do  indeed  aid  in  its  develop- 
ment, but  they  cannot  create  the  malady  without  the  concurrence  of 
an  immoderate  consumption  of  flesh  and  the  other  dainties  of  the 
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table.  It  must  never  be  forgotten  that  gout  is  not  the  conseqaence 
of  alcoholiBm  but  of  gluttony.  For  this  reason  the  use  of  malt  liquors 
is  especially  injurious.  Porter,  ale,  and  beer  contain  a  considerable 
quantity  of  sugar,  dextrin,  etc.,  besides  the  alcohol  that  is  present. 
The  lower  price  at  which  these  beverages  are  furnished  leads  to  their 
inordinate  consumption — sometimes  to  the  extent  of  forty  to  sixty 
glasses  a  day.  Budd  stated  that  among  the  watermen  of  the  Thames 
it  was  a  common  thing  to  drink  twelve  quarts  of  porter  every  day. 
Naturally  they  rapidly  became  gouty,  though  not  handicapped  by 
hereditary  predisposition,  since  the  majority  of  them  were  Irish,  who 
were  brought  up  in  abstemious  i)overty.  Scudamore,  Watson,  Todd, 
and  other  English  authors  have  noted  the  strong  predisx)Osition  to  gout 
that  prevails  among  the  people  who  contract  a  fondness  for  i)orter. 
Similar  results  have  been  remarked  in  Holland,  Belgium,  and  other 
beer-drinking  countries.  There  is,  however,  a  very  important  differ- 
ence in  the  effects  that  are  produced  by  the  various  kinds  of  malt 
liquor.  Porter,  a  compound  of  hops  and  torrefied  malt,  has  by  far  the 
worst  reputation.  Ale,  a  beverage  obtained  from  non-carbonized 
malt,  though  often  containing  a  larger  percentage  of  alcohol  than 
exists  in  porter,  is  less  deleterious.  In  Germany,  notwithstanding  the 
enormous  consumption  of  lager-beer,  gout  is  an  infrequent  disease. 
If  valued  according  to  their  nutrient  qualities,  porter  obtains  the 
highest  rank,  though  containing  less  sugar  and  alcohol  than  ale. 
The  German  beers  contain  the  least  of  all.  In  England  and  Holland, 
moreover,  the  x>eople  are  more  abundantly  nourished  than  in  Germany 
and  in  many  parts  of  France,  consequently  their  nutritious  beverages 
promote  over-feeding  and  its  consequences.  The  hot  summers  of  the 
Continent  must  be  also  taken  into  consideration,  for  the  copious  per- 
spiration that  they  induce  serves  to  relieve  the  overburdened  kidneys, 
while  the  inhabitants  of  the  damp  and  chilly  lowlands  of  Holland  and 
England  obtain  comparatively  little  help  from  that  source.  For  this 
same  reason,  probably^  the  inhabitants  of  the  western  coasts  of  France 
suffer  more  severely  with  gout  than  the  dwellers  in  the  southern 
and  central  portions  of  the  republic.  Some  have  thought  that  the 
difference  should  be  ascribed  to  the  extensive  use  of  cider  among  the 
Bretons  and  Normans ;  but  in  other  countries  where  cider  is  largely 
consumed,  as  was  formerly  the  case  in  the  New  England  States  of 
America,  gout  is  seldom  known.  Its  excessive  use  produces  alcohol- 
ism, just  as  vinous  excess  among  the  laboring  classes  in  wine-raising 
countries  is  followed  by  that  result.  Something  more  than  the  mere 
drinking  of  alcoholic  beverages  is  needed  for  the  development  of  gout. 
There  must  be  taken  with  the  drink  an  abundance  of  nitrogenous 
food  before  the  symptoms  of  arthritism  can  be  induced.    These  con- 
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ditions  are  seldom  realized  among  the  laborious  peasantry ;  conse- 
quently, it  is  among  the  rich  and  idle  classes,  even  in  cider-drinking 
countries,  that  we  find  the  manifestations  of  a  gouty  predisposition. 
While  it  is  true  that  alcoholic  beverages  facilitate  the  development 
of  gout,  and  that  the  fermented  malt^liquors  are  more  prejudicial 
than  distilled  mixtures  of  equivalent  alcoholic  strength,  it  is  incorrect 
to  suppose  that  they  can  alone  produce  arthritic  disease;  Alcohol 
certainly  retards  the  processes  of  oxidation  in  the  tissues,  but  unless 
their  protoplasm  is,  by  reason  of  excessive  nitrogenous  feeding,  sur- 
charged with  substances  that  must  be  thoroughly  oxidized  before 
they  can  be  normally  eliminated,  there  can  be  no  accumulation  of 
uric  acid — hence  no  gout.  It  has  long  been  known  that  the  use  of 
brandy  and  other  distilled  liquors  causes  a  decided  reduction  in  the 
quantity  of  urea  that  appears  in  the  urine.  Haig  has  shown  that  the 
relation  between  the  formation  of  urea  and  of  uric  acid  is  compara- 
tively uniform — hence  there  will  be  less  ui'ic  acid  under  such  circum- 
stances. A  part  of  this  reduction  is  probably  due  to  the  catarrhal 
state  of  the  alimentary  mucous  membrane,  and  the  consequent  loss 
of  appetite ;  but  it  cannot  be  thus  entirely  explained.  The  parallel 
reduction  of  urea  and  of  urates  in  the  urine  indicates  a  condition  in 
which  a  tendency  to  uricaemia  does  not  exist.  The  mere  use  of  alco- 
hol as  a  beverage,  therefore,  cannot  be  counted  among  the  causes 
of  gout.  But  when  alcohol  is  drunk  in  a  watery  solution  that  is  also 
charged  with  nutritious  substances,  such  as  are  found  in  malt  liquors, 
a  step  has  been  taken  in  the  direction  of  a  nitrogenous  surplus  in  the 
tissues.  And  when  to  all  these  substances  an  abundant  flesh  diet  is 
added,  a  very  large  amount  of  urea  and  of  uric  acid  must  be  elimi- 
nated in  order  to  prevent  a  storage  of  urates  in  the  body,  and  the  final 
explosion  of  arthritic  disease  as  the  consequence  of  their  deposit  in 
the  joints.  It  is  this  retarded  elimination  that  is  effected  by  damp 
weather,  a  chilly  atmosphere,  immoderate  eating,  alcoholic  beverages, 
and  lack  of  exercise. 

Bodily  and  Mental  Exercise. 

The  neglect  of  muscular  exercise  is,  indeed,  one  of  the  most  po- 
tent causes  of  gout.  Even  in  cases  that  do  not  reach  the  final  stage 
of  articular  crises,  the  lack  of  exercise  often  leads  to  the  development 
of  the  allied  disorders  and  premonitory  symptoms  of  the  disease. 
Obesity  and  lithiasis  are  of  frequent  occurrence  among  women  and 
among  men  who  indulge  their  appetites  while  leading  a  sedentary 
life.  Such  people  suffer  with  dyspepsia,  constipation,  hemorrhoids, 
asthma,  bronchitis,  headache,  neuralgia,  flushing  of  the  face,  loss  of 
Vol.  IL— 28 
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memory,  incapacity  to  fix  the  attention,  universal  debility  of  mind 
and  body.  Somnolence  after  meals  and  insonmia  at  night  are  among 
the  common  experiences  of  such  patients.  So  long  as  youthful  vigor 
remains,  these  conditions  may  be  temporarily  dispelled  by  a  resort 
to  active  exercise  and  elimination.  A  season  at  Saratoga  or  Carls- 
bad, a  course  of  mountain  climbing,  or  a  fishing  excursion  along  the 
sea-coast  will  for  a  time  postpone  the  evil  day ;  but,  if  the  injudicious 
system  of  alimentation  be  not  radically  reformed,  the  advance  of  years 
will  destroy  the  inclination  to  activity,  and  a  weakened  heart  or  a 
contracting  kidney  will  finally  render  all  forms  of  prolonged  muscular 
exercise  impossible,  through  the  establishment  of  the  arthritic  dia- 
thesis, if  not  through  the  actual  manifestation  of  articular  gout.  This 
is  the  condition  into!  which  so  many  fine  ladies  and  men  of  high 
standing  in  the  professional  and  commercial  classes  have  insensibly 
descended,  without  knowledge  of  the  true  character  of  their  malady. 
Under  the  influence  of  sedentary  habits  and  advancing  years,  fatigue 
of  every  variety  becomes  an  exciting  cause  of  gout.  Long  walks  and 
unusual  muscular  exertion  are  frequently  followed,  in  predisposed 
persons,  by  an  outbreak  of  articular  inflammation.  It  is  probable 
that  under  such  circumstances  the  joint  or  joints  become  overcharged 
with  the  acid  products  of  active  exercise,  so  that  the  circulating  fluids 
in  the  affected  tissues  cannot  hold  the  urates  in  solution,  and  they 
are  at  once  precipitated  upon  the  spot,  and  there  serve  to  excite  in- 
flammation. But  similar  consequences  may  follow  upon  the  occur- 
rence of  fatigue  of  a  more  general  character.  Venereal  excesses  have 
always  been  accused  of  producing  gloomy  results  in  gouty  subjects. 
Even  among  comparatively  young  people,  if  they  have  acquired  the 
arthritic  predisposition,  a  course  of  debauchery  is  very  liable  to  induce 
the  disease.  This  may  be  in  part  the  result  of  the  intemperance  in 
eating  and  drinking  that  so  frequently  accompanies  this  form  of  dis- 
sipation ;  but  a  certain  appreciable  influence  is  unquestionably  due 
to  the  exhaustion  that  follows  the  act  of  copulation  under  such  condi- 
tions. Among  elderly  people  there  can  be  no  doubt  regarding  the 
disastrous  effects  of  such  exercises.  After  middle  life,  as  the  indi- 
vidual enters  the  sixth  decade  of  years,  he  must  practise  temperance 
in  all  things  if  he  would  not  find  himself  gradually  sinking  into  gout 
or  its  minor  manifestations  or  allied  maladies. 

In  like  manner,  great  intellectual  exercises ;  grief,  anger,  disap- 
pointment, or  any  form  of  psychical  disturbance,  may  operate  to 
favor  the  development  of  gout.  As  in  the  analogous  over-exertion  of 
the  nervous  system  that  accompanies  the  venereal  act,  these  violent 
explosions  of  cerebral  and  spinal  protoplasm  serve  to  depress  the 
functions  of  assimilation  and  nutrition,  to  retard  the  process  of  oxi- 
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dation  in  the  tissues,  and  to  hinder  the  evacuation  of  uric  acid  through 
the  kidneys.  The  system  may  thus  become  overcharged  with  urates, 
and  the  various  phenomena  of  gout  are  developed.  The  allied  dis- 
eases, lithiasis  and  diabetes,  are  not  infrequently  fostered  by  the  same 
cause;  hence  the  common  occurrence  of  these  nutritional  disorders 
among  men  who  are  active  in  political  and  commercial  life.  Strong  in 
body,  energetic,  and  successful  in  the  accumulation  of  money,  they 
indulge  their  appetites,  and  with  advancing  years  do  not  learn  to 
restrain  their  desires.  Finally,  reverses  meet  them,  and  anxieties 
without  number  leave  them  no  opportunity  for  rest.  Under  the  in- 
fluence of  these  Excitements,  all  the  functions  of  nutrition,  from  mas- 
tication to  evacuation  of  the  bladder  and  rectum,  fall  into  disorder. 
The  inevitable  consequences  are  indigestion,  gastro-intestinal  fermen- 
tation, acid  dyscrasia,  retarded  oxidation,  phosphaturia,  oxaluria, 
mellituria,  lithiasis,  nephritis,  asthma,  bronchitis,  neuralgia,  neuras- 
thenia, melancholia,  gout — one  or  more  or  all  developed,  in  succes- 
sion or  together,  in  the  person  of  the  prematurely  old  man.  Thus 
it  is  that  so  many  brilliant  and  successful  men  have  been  driven  from 
public  life,  and  have  been  compelled  to  pass  what  should  have  been 
their  best  days  in  obscurity  and  inaction. 

Season. 

The  change  of  the  seasons  produces  a  decided  effect  upon  the 
manifestations  of  gout.  The  disease  is  most  frequently  experienced 
in  the  spring  and  autumn  of  the  year.  Various  causes  unite  to  bring 
about  this  result,  and  it  cannot  be  ascribed  to  any  single  fact.  It  is 
during  the  vernal  and  autumnal  months  that  sudden  changes  of  atmos- 
pheric temperature  are  liable  to  interfere  with  the  normal  discharge 
of  heat  from  the  body  by  sudden  excitation  and  as  sudden  arrest  of 
the  cutaneous  perspiration.  With  every  change  of  wind  from  north  to 
south,  and  vice  versa^  in  many  countries  the  individual  finds  himself 
either  reeking  with  sweat,  or  compelled  to  return  to  winter  clothing 
in  order  to  protect  the  body  from  the  dry  cold  air.  When  the  dry 
and  constant  heat  of  the  summer  has  become  established,  the  heat  of 
the  body  is  regularly  discharged  through  the  perfect  evaporation  of 
the  perspiration  as  rapidly  as  it  is  formed.  Hence  the  greater  com- 
fort that  is  experienced  in  a  hot  and  dry  atmosphere  than  in  a  humid 
though  relatively  cooler  air.  In  like  manner,  the  steady  abstraction 
of  heat  that  takes  place  in  the  cold,  clear  days  of  midwinter  causes  a 
feeling  of  vigor  and  well-being  that  is  not  experienced  during  the  warm 
and  chilly  seasons  before  and  after  the  frosty  months  of  the  year. 
The  reason  of  this  is  to  be  found  in  the  fact  that  the  oxidation  of 
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tissue-protoplasm  is  promoted  by  the  normal  discharge  of  heat  from 
the  body.      Within  normal  bounds  increased  metabolism  causes  an 
increase  of  energy  in  the  body  and  removes  obstacles  to  the  liberation 
of  force.     Uric  acid  and  other  forms  of  refuse  are  rendered  more 
soluble  by  transformation  into  water,  carbon  dioxide,  and  urea,  so  that 
there  is  less  accumulation  of  protoplasmic  debris  in  the  body.     Under 
such  circumstances,  the  detention  of  urates  is  less  likely  to  occur,  and 
the  manifestations  of  gout  do  not  appear.     Some  account  must  be 
taken,  also,  of  the  increased  rate  of  the  circulation  during  the  dry 
heat  of  summer  and  the  dry  cold  of  midwinter;  the  heart  beats  with 
greater  force,  and  the  blood  penetrates  the  tissues  with  greater  effect. 
The  result  of  increased  atmospheric  pressure  during  periods  marked  by 
a  high  barometer  is  of  the  same  character.     With  increase  of  pressure 
the  amount  of  oxygen  that  is  inspired  is  increased  and  metabolism  is 
promoted.     But  during  the  changeable  weather  of  spring  and  autumn 
there  is  no  constancy  in  these  conditions,  and  the  nervous  system 
that  has  been  rendered  over-sensitive  by  the  establishment  of  the 
arthritic  diathesis  reacts  violently  and  tumultuously  under  unfavor- 
able circumstances  for  the  preservation  of  health,  and  disease  is 
manifested.     This  result  is  especially  liable  to  occur  after  a  winter  of 
dissipation,  or  of  tiresome  intellectual  labor  by  which  the  system  is 
overloaded  with  the  products  of  fatigue.     Still  more  unfavorable  are 
the  conditions  when,  in  addition  to  all  these  causes,  luxurious  living 
has  damaged  the  digestive  organs  with  alcohol  and  an  excess  of  nitro- 
genous food.     It  must  not  be  forgotten  that  every  hearty  meal,  in 
which  meats,  soups,  and  gravies  are  conspicuous,  serves  to  introduce 
into  the  blood  a  notable  quantity  of  ready-made  uric  acid  which  may 
suffice,  with  what  has  been  already  stored  in  the  tissues,  to  excite  an 
explosion  of  gout.     Hence  the  frequency  with  which,  in  the  spring 
of  the  year,  a  grand  dinner  or  a  wine  supper  is  followed  by  an  articu- 
lar crisis  in  the  person  of  a  subject  who  is  predisposed  to  the  disease. 
Haig  tells  us  that  he  can  thus  excite  articular  pains  in  his  own  limbs 
at  any  time.     Sir  A.  Garrod  has  repeatedly  witnessed  similar  phe- 
nomena after  a  few  glasses  of  champagne  or  port.     Some  patienta 
cannot  eat  a  bunch  of  grapes  or  a  plate  of  gooseberries  without  similar 
consequences.     Garrod,  indeed,  considers  the  occurrence  of  articular 
inflammation  after  indulgence  in  fermented  drinks  as  pathognomonic 
of  gout.     Thus  it  is  rendered  evident  that  gout  is  a  continual  malady, 
in  which  the  articular  crises  are  only  the  most  conspicuous  manifes- 
tations of  the  condition  of  disease  which,  for  the  sake  of  convenience, 
is  called  the  arthritic  or  gouty  diathesis.     Once  acquired,  the  predis- 
position remains  permanent;  and,  when  completely  established,  the 
patient  becomes  so  unstable  that  slight  deviations  from  the  ordinary 
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routine  of  life  and  health  are  sufficient  to  precipitate  an  acute  attack. 
In  the  female  sex  the  occurrence  of  pregnancy,  like  venereal  indulg- 
ence on  the  part  of  the  male,  is  sometimes  sufficient  to  bring  on  an 
attack.  Slight  ailments,  as  a  sore  throat  or  a  coryza,  may  be  followed 
by  articular  inflammation;  though  it  is  very  probable  that  these  may 
be  simple  prodromes  of  the  attack,  just  as  they  frequently  are  re- 
lated to  the  kindred  malady,  rheumatism.  Strong  emotions  of  a 
depressing  character  and  unusual  intellectual  efforts  often  act  in  a 
similar  way  as  excitants  of  the  disease.  The  great  Sydenham  has 
recorded  the  fact  that  whenever  he  applied  himself  with  more  than 
ordinary  vigor  to  the  work  of  writing  and  study,  he  provoked  an  at- 
tack of  the  disease  with  which  he  was  personally  so  familiar.  Of 
other  scholars  not  a  few  can  report  a  similar  experience.  Fatigue  of 
every  kind  must,  therefore,  be  reckoned  among  the  occasional  excit- 
ing causes  of  gout. 

Poisons. 

The  interesting  observations  of  Haig  have  made  more  prominent 
than  formerly  certain  facts  regarding  the  in£uence  of  a  considerable 
number  of  chemical  agents  in  the  production  of  arthritic  symptoms 
through  their  hindrance  of  the  excretion  of  uric  acid.  Chief  among 
these  substances  are  ''acids,  iron,  lead,  lithia,  manganese,  calcium 
chloride,  acid  phosphate  of  sodium,  some  sulphates,  chlorides,  etc., 
and  many  substances  which  directly  or  indirectly  raise  the  acidity 
or  otherwise  form  insoluble  compounds  with  uric  acid,  as  opium, 
cocaine,  mercury,  the  iodides,  antipyrin,  ammonium,  the  nitrites, 
some  hyposulphites,  strychnine,  and  many  other  less  well-known 
substances"  (**  Uric  Acid  in  Causation  of  Disease,"  second  edition,  pp. 
23,  24) .  These  agents  have  the  common  property  of  repelling  uric  acid 
from  its  solution  in  the  blood,  and  driving  it  into  the  tissues  where 
it  is  retained  and  is  held  in  a  state  of  inertia.  In  this  way  they  give 
temporary  relief  from  the  symptoms  that  are  excited  by  the  circula- 
tion of  urates  dissolved  in  the  blood.  But  this  relief  is  only  provi- 
sional ;  after  a  time  the  accumulation  about  the  joints  becomes  suffi- 
cient to  excite  local  disorder;  or  an  increase  of  the  alkalinity  of  the 
blood  causes  it  to  take  up  an  excess  of  urates  which  produce  general 
pain  and  distress  as  they  are  transported  through  the  body  on  their 
way  to  the  kidneys.  Probably  the  uric-acid  compounds  are  not  the 
only  offending  substances,  but  also  other  nitrogenous  compounds  and 
the  products  of  faulty  metabolism  in  the  liver  must  b6  taken  into  ac- 
count. Uric  acid  may  be  conveniently  employed  as  a  general  term 
including  all  the  forms  of  peccant  matter  that  originate  in  the  body, 
and  contribute  to  the  development  of  gout. 
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Conspicuous  among  the  chemical  agents  above  mentioned  is  lead. 
Sir  A.  Garrod  noted  the  fact  that  rather  more  than  one-quarter  of  his 
gouty  patients  in  the  hospital  had  suffered  with  symptoms  of  lead- 
poisoning,  usually  contracted  in  the  course  of  their  work  as  house 
painters.  The  precision  with  which  this  distinguished  author  deter- 
mined the  relationship  existing  between  the  two  diseases  gave  occasion 
for  extensive  investigation  of  the  subject.  It  was  then  discovered  that 
older  observers  had  recorded  the  same  fact — notably  Barlow  (1822), 
Parry  (1825),  and  Todd  (1843).  But  these  observations  had  pro- 
duced no  abiding  impression ;  and  the  whole  matter  remained  in  the 
shade  until  the  appearance  of  Garrod's  pax)er  in  the  Medico-Chirurgi- 
cal  Transactions,  Vol.  XXXVI. ,  1864.  Since  then  the  relation  of  lead- 
poisoning  to  gout  has  been  carefully  studied  by  numerous  observers. 
Opinions,  however,  have  been  for  a  long  time  divided,  since  it  is  not 
•everywhere  that  conditions  exist  for  the  coincident  development  of 
the  two  diseases.  In  Scotland  and  (rermany  gout  and  lead-poisoning 
are  too  infrequent  to  admit  of  an  extended  comparison.  In  France, 
where  lead-poisoning  is  sufficiently  common,  gout  is  a  rare  disease. 
It  was  in  England,  before  the  introduction  of  the  great  hygienic  im- 
provements that  have  done  so  much  for  the  health  of  the  population, 
that  the  whole  subject  could  be  most  profitably  studied.  The  ques- 
tion that  was  presented  for  solution  raised  the  inquiry  as  to  the 
possibility  of  producing  gout  by  the  direct  toxic  influence  of  lead. 
This  has  been  denied  by  the  majority  of  observers,  while  a  consider- 
able number  have  confessed  their  inability  to  render  a  decision.  A 
few  have  thought  that  it  was  possible  in  certain  cases  to  recognize  a 
directly  causative  influence  in  the  action  of  lead.  It  must  be  admitted 
that  coincidence  of  lead-poisoning  and  gout  will  satisfactorily  account 
for  a  portion  of  the  cases.  When  an  hereditary  predisposition  exists, 
the  occurrence  of  saturnism  may  indirectly  excite  gouty  phenomena, 
just  as  any  intercurrent  disease  may  suffice  to  arouse  the  latent  dia- 
thetic tendencies.  The  habits  of  the  victims  of  lead-poisoning  are 
often  of  a  nature  that  is  calculated  to  create  the  arthritic  diathesis, 
if  it  be  not  already  inherited.  Thus  lead-poisoning  has  been  noted 
among  beer  drinkers  whose  mugs  are  filled  from  a  leaden  pipe  and 
faucet.  This  has  been  especially  true  of  those  ardent  devotees  whose 
thirst  has  urged  them  in  the  morning  to  imbibe  the  first  tap  of  ale  or 
beer  which  had  lain  all  night  in  contact  with  the  leaden  pipe  through 
which  it  was  drawn.  Such  individuals  may  easily  become  both 
plumbic  and  gouty.  StiU,  it  must  be  admitted  that  occasionally  the 
well-marked  symptoms  of  gout  are  manifested  by  patients  who  have 
led  an  active  and  temperate  life,  who  have  inherited  no  predisposition 
to  arthritic  diseases,  but  are  sufferers  from  poisoning  with  lead.    Sir 
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A.  Garrod  has  shown  that  the  urine  of  the  victims  of  plnmbism  closely 
resembles  that  which  is  voided  by  the  gouty.  In  both  cases  the  urine 
is  scanty,  and  the  quantity  of  urea  and  of  uric  acid  is  below  the  nor- 
mal standard,  while  the  blood  and  the  tissues  contain  these  nitrogenous 
substances  in  considerable  amount.  This,  however,  is  true  in  certain 
stages  only  of  the  disease.  At  other  x>eriods  the  quantity  of  urea  and 
of  urates  is  normal,  or  in  excess  of  the  usual  amount.  These  fluctua- 
tions have  been  noted  both  in  gout  and  in  plumbism.  In  certain 
cases,  also,  chemical  analysis  of  the  blood  fails  to  detect  the  presence 
of  uric  acid  in  that  fluid.  Here,  again,  gout  and  plumbism  are  alike. 
The  variations  in  the  composition  of  the  urine  and  of  the  circulating 
fluids  of  the  body  are  exceedingly  numerous,  and  they  succeed  each 
other  with  a  rapidity  that  is  surprising  to  every  one  who  is  not  famil- 
iar with  the  results  of  analysis.  These  facts  seem  to  indicate  great 
similarity  between  the  action  of  lead  and  the  cause  of  gout. 

When  examination  of  the  viscera  is  made  after  the  death  of  the 
patient,  the  parallel  between  the  effects  of  gout  and  of  lead  is  still 
remarkable.  Both  produce  identical  changes  in  the  kidneys  and 
arteries.  It  is  impossible  to  distinguish  between  the  contracted  kid- 
neys of  gout  and  those  of  lead-poisoning.  In  both  are  apparent  the 
same  chronic  inflammation  of  the  interstitial  connective  tissue,  and 
the  same  progressive  ati*ophy  of  the  parenchyma  of  the  organ.  Hence 
the  remarkable  similarity  in  the  composition  of  the  urine  in  both 
classes.  In  a  memoir  on  this  subject  Lancereaux  (Archives  G6n6rale8 
de  MSdecine,  Dec,  1881  j  states  that  in  twenty-four  fatal  cases  of 
plumbism  gouty  arthritis  was  recognized  in  seven,  five  of  which  were 
verified  at  the  autopsy.  In  these  cases  the  relationship  between 
the  arthritic  infiltrations  and  lead-poisoning  seemed  quite  conclusive. 

But  Garrod  and,  more  recently,  Haig  have  subjected  the  question 
to  the  test  of  actual  experiment.  Giving  pills  of  lead  acetate  to  their 
I)atients,  they  witnessed  a  diminution  of  the  urinary  urates  below  the 
quantity  that  was  habitually  discharged  before  the  experiment.  This 
result  corresponded  exactly  with  their  observations  in  cases  of  ordi- 
nary gout  —retention  of  uric  acid  leading  to  the  production  of  uricacid- 
SBmia  and  the  symptoms  of  arthritic  dyscrasia.  In  the  vast  majority 
of  cases  lead-poisoning  is  not  followed  by  the  articular  symptoms  of 
gout;  but  sometimes  it  does  seem  to  produce  a  suflScient  predisposi- 
tion, so  that  slight  occasional  or  accidental  causes  are  found  ade- 
quate to  excite  an  acute  attack,  just  as  such  causes  operate  in  ordinary 
examples  of  the  arthritic  diathesis.  It  is  through  the  agency  of  lead 
in  modifying  the  production  of  nitrogenous  waste,  and  retarding 
its  excretion,  that  in  certain  sensitive  subjects  the  establishment  of 
what  is  equivalent  to  the  diathesis  is  effected.     In  this  sense  lead 
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may  be  said  to  originate  gout.  The  general  coarse  of  the  disease 
when  thus  excited  is  identical  with  that  of  the  typical  articular  in- 
flammation. It  follows  the  same  law  of  seasonal  periodicity ;  it  afifects 
the  great  toe  by  preference,  whence  it  extends  slowly  to  the  other 
joints ;  and  it  finally  degenerates  into  the  chronic,  subacute  form  that 
is  characteristic  of  gout  in  old  age.  Certain  points  of  difference,  how- 
ever, between  saturnine  gout  and  the  ordinary  variety  may  be  noted. 
It  never  breaks  out  in  an  individual  who  is  in  the  enjoyment  of  good 
health;  it  attacks  those  who  have  been  previously  suffering  with 
lead-poisoning,  usually  in  the  form  of  colic,  anaemia,  and  lead  palsy. 
Its  onset  is  rarely  ushered  in  by  any  other  premonitory  symptoms, 
but  when  once  established  it  occupies  a  number  of  joints,  very  much 
like  rheumatic  polyarthritis.  The  urine,  also,  which  in  ordinary 
gout  seldom  contains  albumin,  almost  always  contains  at  least  a  trace 
in  the  saturnine  variety  of  the  disease.  This  profound  disorder  of  the 
kidneys  is  one  of  the  most  characteristic  facts  in  these  cases.  Instead 
of  continuing  for  many  years  to  enjoy  reasonably  good  health  dur- 
ing the  intervals  between  the  attacks,  the  patient  soon  degenerates 
into  a  condition  of  chronic  cachexia,  with  articular  lesions  and  renal 
disorders  that  only  appear  at  a  very  late  period  in  ordinary  gout. 
Death  usually  results  from  ursemic  accidents,  such  as  suppression  of 
the  urine,  dropsy,  convulsions,  and  coma. 

Diagnosis. 

Typical  cases  of  acute  articular  gout  are  easily  recognized.  It 
is  only  necessary  to  review  the  symptomatology  of  the  disease  in 
order  to  form  a  picture  that  cannot  be  mistaken  for  anything  else. 
Chronic  cases  in  which  the  joints  of  the  fingers  and  toes — perhaps 
other  larger  joints  also — have  become  deformed  by  repeated  attacks  of 
inflammation,  and  by  the  deposit  of  urates  in  the  articular  structures, 
are  seldom  diflScult  of  recognition.  But  great  difficulties  may  arise 
in  connection  with  certain  unusual  or  obscure  manifestations  of  the 
disease.  Sometimes  many  joints  are  simultaneously  attacked,  so 
that  the  patient  appears  to  be  suffering  with  acute  inflammatory  rheu- 
matism. Even  the  most  experienced  clinical  observers  have  been 
thus  occasionally  led  astray.  Sometimes,  again,  it  is  the  chronic 
form  of  the  disease  that  assumes  the  garb  of  chronic  rheumatism, 
progressing  by  successive  subacute  exacerbations  that  involve  the 
joints  of  the  fingers  and  toes,  producing  nodosities  and  deformities 
that  appear  to  be  common  to  both  diseases.  Occasionally  the 
autopsy  alone,  by  revealing  the  presence  of  urates  in  the  joints,  can 
give  precision  to  the  diagnosis.     In  many  instances  arthritis  defor- 
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mans  has  been  mistaken,  sometimes  for  rheumatism,  sometimes  for 
gout ;  but  this  uncertainty  can  be  usually  traced  to  the  once  prevalent 
notion  that  this  species  of  arthritis  is  an  hybrid  disease,  sharing  in 
the  characteristic  phenomena  of  chronic  gout  and  chronic  rheumatism. 

Very  few  clinical  observers  at  the  present  time  will  undertake  to 
maintain  the  identity  of  gout  and  rheumatism,  even  in  their  more 
obscure  and  chronic  forms.  If  we  pass  in  review  the  etiology  of  the 
two  diseases,  we  find  that  while  certain  events,  such  as  exposure  to 
cold  and  damp,  contusions,  sprains,  injuries,  psychical  exhaustion 
and  physical  fatigue,  may  act  alike  as  occasional  or  exciting  causes 
for  either  affection,  the  remote,  predisposing,  and  essential  causes 
are  widely  different.  Gout,  even  in  England  and  Holland,  is  a  rare 
disease,  while  rheumatism  is  one  of  the  most  common.  Gout,  thanks 
to  an  improved  acquaintance  with  the  laws  of  health,  is  becoming  less 
frequent,  but  rheumatism  is  more  and  more  widely  diffused.  The 
one  disorder  is  unknown  in  tropical  countries,  and  is  most  prevalent 
where  wealth  and  luxury  are  enjoyed  under  inclement  skies  in  a 
damp  and  chilly  climate ;  the  other  is  confined  to  no  country  or  clime, 
it  prevails  alike  among  rich  and  poor,  temperate  and  gluttonous,  in- 
dolent and  laborious.  Exposure  to  cold  and  hard  work  in  the  open 
air  are  safeguards  against  gout,  but  they  are  common  exciting  causes 
of  rheumatism.  The  first  is  a  disease  that  mostly  affects  the  male  sex, 
after  the  attainment  of  adult  life ;  but  the  second  strikes  both  sexes 
alike,  and  is  even  more  commonly  experienced,  at  least  in  its  acute  and 
abarticular  forms,  among  children  and  youth.  The  personal  habits 
of  the  individual  exert  comparatively  little  influence  upon  the  evolu- 
tion of  rheumatism,  while  gout  is  largely  dependent  ui)on  excessive 
eating  and  drinking,  lack  of  exercise,  and  the  intemperate  use  of 
fermented  beverages. 

The  morbid  anatomy  of  the  two  diseases  presents  equally  conspic- 
uous differences.  Both  are  nothing  if  not  articular  in  their  manifes- 
tations, but  the  effect  upon  the  joints  differs  widely  in  either  malady. 
In  rheumatism  the  symptoms  of  local  inflammation  are  most  painfully 
evident,  but  they  rapidly  vanish  with  the  subsidence  of  disorder 
in  the  affected  joints.  The  articulations  may  be  repeatedly  inflamed 
without  leaving  any  appreciable  trace  that  can  be  recognized  during 
the  intervals  of  perfect  health  that  succeed  each  attack.  But  in  gout, 
every  attack  leaves  behind  it  a  permanent  alteration  of  structure  in 
the  joint  that  has  been  the  seat  of  disease.  Consequently,  the  gouty 
subject  after  his  first  crisis  can  never  be  considered  as  perfectly  well. 
He  is  henceforth  more  or  less  of  an  invalid;  and  each  recurring 
attack  adds  to  the  disorganization  of  the  affected  articulations.  In 
chronic  gout  the  joints  are  enlarged  and  stiffened  by  an  infiltration 
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of  urates  into  the  cartilages  and  fibrous  tissues  that  enter  into  the 
structure  of  the  joint.  In  chronic  rheumatism  it  is  the  extremities  of 
the  bones  that  are  the  seat  of  disease — a  tedious  swelling,  inflamma- 
tion, and  deformity  of  the  osseous  substance  beneath  and  behind  the 
articular  cartilage,  while  the  synovial  cavities  exhibit  no  trace  of  dis- 
ease greater  than  is  implied  by  a  slight  excess  of  the  synovial  fluid. 
Examination  of  the  internal  viscera  of  the  body  reveals  an  opposition 
of  signs,  that  is  equally  convincing.  Rheumatism  by  preference 
causes  pathological  changes  in  the  heart  and  vascular  canals ;  the  blood 
is  rich  in  fibrin,  and  its  corpuscles  undergo  rapid  destruction.  But 
in  gout  it  is  uric  acid  that  is  present  in  excess,  and  the  kidneys  are 
the  usual  starting-point  of  internal  disease. 

The  clinical  features  of  the  two  diseases  usually  exhibit  consider- 
able diversity.  Bheumatism  seizes  upon  the  larger  joints  of  the  ex- 
tremities, either  simultaneously  or  in  quick  succession.  Oout  usuallj 
begins  in  the  joints  of  the  great  toe,  and  seldom  quits  the  smaller 
articulations  of  the  foot  and  hand.  Bheumatism  is  less  painful  than 
gout;  it  is  accompanied  by  less  superficial  inflammation  and  des- 
quamation of  the  cuticle ;  though  it  may  sometimes  produce  an  equal 
amount  of  oedematous  swelling  about  the  affected  part,  it  is  never 
attended  by  the  turgescence  of  the  cutaneous  veins  that  is  so  marked 
a  feature  during  the  gouty  crisis.  The  symptoms  that  follow  inva- 
sion of  the  intracranial  organ  differ  in  the  case  of  the  two  diseases. 
Headache  is  less  severe  and  less  characterized  by  lancinating  pain  in 
rheumatism  than  in  gout.  Aphasia  and  vertigo  are  rare  events  in 
the  former  disease,  while  they  are  not  infrequent  in  the  latter.  In 
rheumatism,  delirium,  convulsions,  and  hyperthermia  are  commonly 
observed,  though  seldom  witnessed  in  gout. 

These  characteristic  and  almost  pathognomonic  symptoms  that  so 
clearly  distinguish  the  typiciil  cases  from  each  other  are  less  sharply 
defined  and  convincing  when  we  are  called  upon  to  deal  with  chronic, 
subacute,  and  masked  forms  of  the  two  diseases.  The  slowly  progres- 
sive articular  malady  which  has  been  described  under  the  names  of 
rheumatic  gout,  rheumatoid  arthritis,  or  arthritis  deformans,  has 
many  points  of  resemblance  with  senile  gout.  It  was  long  an  open 
question  whether  it  is  an  independent  pathological  entity,  or  whether 
it  is  merely  one  of  the  varieties  of  chronic  rheumatism  or  chronic 
gout.  It  is  now  considered  as  a  separate  disease,  in  which  the 
mimicry  of  gout  and  rheumatism  is  more  apparent  than  real;  and  in 
order  to  avoid  confusion  with  the  other  species  of  diathetic  arthritis, 
it  seems  expedient  to  omit  from  its  nomenclature  all  reference  to 
them,  giving  it  the  independent  title  of  arthritis  deformans.  This 
form  of  arthritis  is  frequently  hereditary — in  this  respect  resembling 
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gout.  It  usually  occurs  among  elderly  females,  but  without  any 
previous  influence  of  intemperance,  indolence,  or  luxury.  It  is  usu- 
ally, on  the  contrary,  associated  with  low  living,  austerity  of  manners, 
and  laborious  occupations,  manifesting  itself  during  the  decline  of 
life,  and  slowly  progressing  without  any  very  evident  exciting  cause. 
The  articular  deformity  presents  an  appearance  that  is  like  that  of 
chronic  osteitis  combined  with  uratic  deposits ;  yet  the  urates  are 
entirely  absent,  and  the  thickened  tissue  lies  not  only  upon  the  tuber- 
osities of  the  phalangeal  joints  but  along  the  sheaths  of  the  tendons 
and  upon  the  sides  of  the  bones  of  the  fingers  and  toes.  These  no- 
dosities are  often  obscurely  movable,  they  contain  no  mineral  mat- 
ter, and  in  their  histological  structure  they  resemble  fibromata.  Yet, 
such  may  be  the  shape  and  deviation  of  the  different  joints  that  mere 
external  inspection  can  with  difficulty  distinguish  them  from  the 
moderately  infiltrated  and  partially  deformed  articulations  of  chronic 
and  torpid  gout.  Authors  have  also  been  somewhat  divided  regard- 
ing the  classification  of  the  so-called  nodes  of  Heberden.  Some  have 
ranged  them  among  the  signs  of  gout,  but  with  the  majority  they  are 
considered  as  the  result  of  chronic  rheumatism.  As  an  illustration 
of  the  difficulties  that  beset  diagnosis  by  inspection  of  the  affected 
joints,  it  is  well  to  recall  the  fact  that  in  certain  apparently,  typical 
cases  of  arthritis  detormsLDBy  postr^mortem  examination  has  revealed 
the  previously  unsuspected  presence  of  urates  infiltrating  the  articula- 
tions. Sometimes  the  little  subcutaneous  nodules  that  are  so 
characteristic  of  gout  are  entirely  absent  in  well-marked  cases  of  the 
disease,  so  that  their  absence  must  not  be  permitted  to  argue  too 
strongly  in  favor  of  the  rheumatic  origin  of  such  cases.  Again,  it 
occasionally  happens  that,  instead  of  attacking  the  smaller  joints, 
gout  invades  the  larger  articulations  with  manifestations  like  those 
of  chronic  rheumatism. 

In  all  these  doubtful  cases  it  becomes  necessary  to  pass  beyond 
the  mere  inspection  of  the  affected  members,  and  to  make  careful  in- 
quiry regarding  the  family  history  of  the  patient,  his  ancestors  and 
relatives.  The  early  life  of  the  individual  must  be  reviewed  with  ref- 
erence to  experience  of  the  earlier  evidences  of  the  gouty  diathesis, 
and  the  possible  occurrence  of  premonitory  or  previous  attacks  of 
articular  disease.  The  symptoms  and  course  of  such  disorders  must 
be  carefully  considered.  The  state  of  health  during  the  intervals  of 
apparent  freedom  from  disease  must  also  be  ascertained. 

In  doubtful  cases.  Sir  A.  Garrod  advised  the  examination  of  the 
blood,  or  of  the  serum  of  a  blister,  in  order  to  determine  the  presence 
or  absence  of  uric  acid.  The  serum  of  blood  that  has  been  drawn  at 
a  distance  from  the  seat  of  active  inflammation  is  to  be  preferred,  be- 
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cause  urates  are  not  found  in  the  blood  that  is  taken  from  the  vicinity 
of  an  affected  joint.  Blood  serum  is  also  to  be  preferred  to  the  serous 
fluid  from  a  blister,  because  the  latter  contains  a  smaller  number  of 
leucocytes  that  might  conceal  the  crystals  of  uric  acid.  The  serum 
should  be  placed  in  a  watch-crystal,  and  be  acidulated  with  five  or 
six  drops  of  ordinary  acetic  acid.  A  few  separate  fibres  of  linen  are 
then  placed  in  the  semm,  and  the  whole  is  permitted  to  evaporate  for 
twenty-four  hours  at  a  temperature  below  70°  F.,  until  the  liquid 
has  nearly  dried  away.  Placing  the  fibres  under  a  microscope,  they 
will  be  seen  covered  with  the  crystals  of  uric  acid,  if  the  patient  be 
gouty.  In  the  vast  majority  of  cases  this  test  will  be  suflScicDtly  de- 
cisive ;  but  occasionally  the  blood  of  a  genuine  gouty  subject,  whose 
joints  are  crippled  by  uratic  deposits,  will  contain  no  uric  acid. 
Again,  the  test  cannot  be  expected  to  succeed  in  merely  diathetic 
cases  that  have  never  reached  the  stage  of  articular  manifestations. 
Bearing  these  facts  in  mind,  Garrod's  test  may  be  accepted  as  a  valu- 
able contribution  to  the  means  of  diagnosis  in  obscure  forms  of  the 
disease. 

There  has  been  considerable  debate  regarding  the  possibility  of 
being  predisposed  at  the  same  time  to  gout  and  to  rheumatism.  It  is 
a  well-known  fact  that  in  the  same  families  gout  and  rheumatism 
may  follow  or  may  alternate  with  each  other  in  sucessive  generations. 
Gouty  parents  may  have  rheumatic  children,  and  vice  vetsa.  Conse- 
quently, it  does  not  seem  in  the  least  degree  improbable  that  both 
tendencies  may  be  transmitted,  say  from  a  gouty  father  and  a  rheu- 
matic mother,  so  as  to  be  united  in  one  or  more  of  their  offspring. 
It  may  be  that  in  this  mixed  predisposition  can  be  found  the  expla- 
nation of  that  combination  of  the  clinical  symptoms  of  both  diseases 
that  is  sometimes  witnessed.  It  is  not  improbable  that  many  gouty 
subjects  are  patients  who  were  originally  predisposed  to  rheumatism, 
but  have  become  gouty  through  improper  habits  of  life. 

The  masked  forms  of  gout  often  afford  considerable  diflSculty  in 
the  matter  of  diagnosis.  It  is  not  in  the  clinical  picture  of  the  disease 
that  obscurity  lies,  but  in  the  definition  of  the  remote  cause  of  the 
symptoms.  Thus  it  is  not  difficult  to  recognize  the  existence  of  a 
headache,  an  attack  of  neuralgia,  a  paroxysm  of  asthma,  or  an  erup- 
tion of  eczema ;  but  the  determination  of  their  ultimate  cause  is  not 
always  easy.  For  those  who  refuse  to  enter  upon  such  investigations, 
inquiries  of  this  nature  are  without  interest,  and  the  possibility  of 
diatheses,  or  predispositions  to  particular  forms  of  disease,  is  out  of 
the  question.  But  for  one. who  looks  beyond  the  mere  anatomical 
lesions  and  forms  of  disease  into  the  realm  of  antecedent  causes, 
nothing  can  exceed  the  importance  of  such  researches,  not  only  for 
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the  sake  of  completing  the  circle  of  knowledge,  but  in  order  to  secure 
information  that  is  competent  to  direct  the  course  of  therapeutical 
endeavor.  To  decide  as  to  a  given  case  of  headache  or  neuralgia, 
whether  it  be  due  to  malaria,  or  syphilis,  or  an  hereditary  tendency 
to  gout,  is  a  matter  of  x>rime  importance  for  the  welfare  of  the  patient. 
In  like  manner,  the  early  recognition  of  a  similar  hereditary  predis- 
position is  invaluable  for  the  proper  safeguard  of  one  who  may,  if 
neglected,  become  in  later  life  the  victim  of  confirmed  articular  dis- 
ease. Without  recognition  of  an  hereditary  diathesis,  such  previsions 
must  be  either  impossible  or  destitute  of  a  legitimate  foundation. 

Prognosis. 

Garrod  has  informed  us  of  the  very  significant  fact  that  the 
English  assurance  companies  always  demand  a  higher  premium  for 
the  insurance  of  applicants  who  have  had  articular  attacks  of  gout  than 
for  those  who  have  not  exi)erienced  that  misfortune.  This  is  decisive 
as  to  the  opinion  of  business  men  regarding  the  prospects  of  life 
among  the  gouty.  Premature  old  age  may  be  expected  for  them,  and 
with  it  all  the  accidents  to  which  senility  is  liable.  Still,  it  is  not  an 
uncommon  event  to  meet  with  individuals  who  have  reached  great 
age  in  spite  of  numerous  articular  incidents.  The  future  of  the  patient 
will  be  largely  determined  by  three  things:  original  vigor  of  con- 
stitution, occupation  and  manner  of  life,  and  the  particular  mode  in 
which  the  local  manifestations  of  the  disease  are  evolved.  In  very 
many  cases,  especially  among  those  in  whom  the  disease  is  an  ac- 
(luisition  rather  than  an  inheritance,  the  constitution  is  excellent,  and 
it  endows  the  patient  with  a  power  of  resistance  and  persistence  that 
carries  him  safely  through  many  acute  attacks  till  advanced  age 
has  been  I'eached.  This  original  vigor  may  contribute  either  to  the 
safety  or  to  the  danger  of  the  individual.  If  properly  advised,  and 
if  sufficiently  docile  to  conform  his  habits  to  the  laws  of  health,  such 
a  patient  may  so  far  recover  as  to  suffer  but  little  during  the  re- 
mainder of  life.  But  if,  as  is  so  often  the  case,  the  return  of  health 
and  strength,  after  an  attack,  gives  occasion  to  relax  vigilance,  and 
to  unloose  every  appetite  with  all  its  pristine  force,  the  downward 
course  must  be  rapid.  Feeble  subjects,  who  have  inherited  weakly 
bodies,  or  have  made  shipwreck  of  an  originally  respectable  constitu- 
tion, are  also  liable  to  a  raj)idly  progressive  course  of  the  disease. 

The  prognosis  largely  depends,  also,  upon  the  kind  of  life  that  is 
led  by  the  patient.  The  victim  of  an  hereditary  predisposition  to 
gout  may  enjoy  a  comfoi-table  existence,  and  may  reach  a  good  old 
age,    provided  he  avoids  all  excesses,  and  takes  an  abundance  of 
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muscular  exercise.  Yet  this  rule  has  its  exceptions.  Such  patientB, 
sometimes,  despite  the  neglect  of  every  precaution,  pass  carelessly 
on  through  life,  with  but  few  reminders  of  their  predisposition;  while 
others,  who  observQ  all  the  precepts  of  wise  physicians,  and  live  with 
the  most  scrupulous  regard  for  the  laws  of  health,  become  gradually 
infiltrated  with  urates,  crippled  and  confined  to  their  chairs,  dying 
miserably  with  dropsy  and  asthma,  or  lingering  for  years  in  a  con- 
dition of  hopeless  wretchedness  entailed  by  the  cachexia  of  chronic 
gout. 

Despite  these  exceptional  cases,  it  is  safe  to  offer  a  favorable 
prognosis  when  the  attacks  of  gout  are  infrequent,  and  are  limited  to 
a  single  joint  (great  toe) ;  when  they  are  uncomplicated  by  visceral 
disorders,  and  when  the  general  health  remains  good  during  the  inter- 
vals of  the  disease.  But,  on  the  contrary,  the  future  is  dark  for  the 
patient  who  experiences  frequent  attacks  that  are  separated  by 
diminishing  intervals,  especially  if  the  disease  puts  off  its  original 
intensity,  and  prolongs  the  duration  of  its  crises,  invading  one  joint 
after  another,  and  ascending  to  the  larger  articulations,  while  the 
affected  limbs  become  indolently  oedematous,  and  remain  in  a  state 
of  torpid  swelling  for  long  i)eriods  of  time  without  manifesting  any 
very  acute  symptoms.  Such  patients  have  become  the  victinis  of 
chronic  gout,  and  will  continue  in  an  invalid  condition  during  the  re- 
mainder of  their  lives.  This,  however,  does  not  necessarily  signify 
the  probability  of  an  early  termination  of  existence.  Life  may  en- 
dure for  many  years  under  these  conditions,  but  recovery  is  not  to 
be  expected.  With  each  succeeding  attack  the  strength  of  the  sufferer 
diminishes;  the  joints  become  infiltrated  and  disorganized;  finally 
there  is  established  a  confirmed  cachexia  that  is  the  result  of  the  uni- 
versal failure  of  function  in  every  organ  of  the  body.  So  long,  how- 
ever, as  the  heart,  liver,  and  kidneys  do  not  become  seriously  dis- 
organized, the  general  health  may  remain  tolerable,  even  to  a  late 
period  of  the  disease.  Careful  observation  of  these  imx)ortant  organs 
should  therefore  always  lie  at  the  foundation  of  prognosis.  It  should 
never  be  forgotten  that  in  every  stage  of  gout  there  is  a  tendency  to 
disease  of  the  vascular  apparatus  and  of  the  kidneys.  Even  in  the 
early  period,  before  the  joints  have  become  infiltrated,  while  the 
patient  is  still  florid  and  vigorous,  it  may  sometimes  be  discovered 
that  the  nocturnal  urine  is  increased  in  quantity,  and  that  it  contains 
a  faint  and  transient  trace  of  albumin,  perhaps  accompanied  by  a  few 
epithelial  casts.  The  pulse  may  be  also  tense  and  resistant,  and  the 
heart  sounds  may  be  accentuated  beyond  the  normal  degree  of  sharp 
definition.  All  these  symptoms  indicate  a  general  hypersBmia  or  the 
beginning  of  actual  inflammation  in  the  kidneys.     At  a  later  period 
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these  indications  of  vascular  excitement  are  likely  to  be  succeeded 
by  the  persistent  discharge  of  urine  that  is  irregular  in  quantity  and 
of  a  low  specific  gravity,  with  or  without  the  presence  of  albumin  and 
casts;  symptoms  that  are  indicative  of  progressive  interstitial  nephri- 
tis. If,  in  addition  to  these  changes,  the  sounds  of  the  heart  be 
muffled,  or  reduplicated,  and  the  arteries  show  signs  of  atheroma  in 
their  walls,  the  typical  morbid  changes  of  gout  are  present,  and  the 
prognosis  assumes  the  most  depressing  character.  Urflemia,  dropsy, 
cerebral  hemorrhage,  paralysis,  coma,  and  death  are  among  the  even- 
tualities that  may  be  precipitated  by  the  most  insignificant  accident. 
Even  in  cases  that  have  not  yet  reached  this  degree  of  severity,  the 
enfeebled  condition  of  organs  so  important  as  the  kidneys  and  the 
heart  exposes  the  patient  to  a  host  of  dangers  that  would  under  other 
conditions  be  easily  evaded.  A  trifling  bronchitis,  a  commonplace 
influenza,  becomes  rapidly  transformed  into  a  fatal  pneumonia;  or  a 
scarcely  noticeable  traumatism  develops  into  a  diffuse  and  gangrenous 
inflammation.  It  is  in  such  cases  that  the  occurrence  of  metastasis 
of  the  articular  symptoms  of  gout  is  liable  to  be  followed  by  the  most 
formidable  results.  In  the  examples  of  advanced  visceral  disease, 
these  so-called  metastases  are,  doubtless,  sometimes  the  direct  conse- 
quence of  the  visceral  disorder,  rather  than  a  novel  manifestation  of 
gout;  but  in  certain  cases  they  are  really  what  they  seem  to  be,  a 
genuine  transfer  of  gouty  manifestations  from  the  external  articula- 
tions to  the  internal  organs  of  the  body.  The  prognosis  must  oe, 
therefore,  largely  influenced  by  the  present  condition  of  those  inter- 
nal organs.  If  they  be  in  comparatively  good  health  before  the 
attack,  revulsive  measures  will  be  freciuently  rewarded  with  success. 
But,  if  the  brain,  the  heart,  the  stomach,  or  whatever  structure  is 
affected,  be  the  seat  of  chronic  morbid  change,  death  may  occur,  and 
that  with  very  brief  delay. 

Pathology. 

After  this  protracted  survey  we  find  ourselves  again  facing  the 
inquiry,  **  What  is  gout?  What  is  the  nature  of  that  change  by  virtue 
of  which  uric  acid  and  its  compounds  are  deposited  in  the  tissues  in- 
stead of  being  harmlessly  voided  with  the  urine?"  Gout  has  been  de- 
fined as  the  most  conspicuous  manifestation  of  the  arthritic  diathesis. 
It  becomes  necessary  to  further  define  some  of  these  terms  before  pro- 
ceeding to  answer  the  previous  inquiry. 

The  word  diathesis  is  a  term  that  has  been  long  employed,  and 
then  discarded  from  medical  literature  by  reason  of  a  confusion  of 
ideas    associated  with    its  use.      Differently  defined  by  different 
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authors,  and  often  vagaely  employed  to  express  various  ill-known 
factors  in  the  pathological  field,  many  teachers  have  soaght  to 
eliminate  obscurity  by  prohibiting  the  use  of  the  word ;  consequently 
a  certain  amount  of  ill-deserved  obloquy  has  fallen  upon  the  term. 
But,  properly  defined  and  specifically  employed,  it  does  fill  an  im- 
portant place  in  medical  terminology ;  and  if  to  all  minds  it  fails 
of  conveying  positive  information,  it  will  nevertheless  indicate  a 
clearly  comprehensible  dearth  of  knowledge  regarding  particular 
subjects.  The  term  may  be,  therefore,  used  as  a  symbol  that  is 
significant  of  a  given  amount  of  knowledge  and  also  of  ignorance  re- 
garding the  processes  of  nutrition  in  the  living  body. 

It  is  admitted  that  the  body  is  constituted  by  the  association  of  a 
vast  assembly  of  living  cells.  These  are  brought  together  by  an  in- 
nate force  that  maintains  them  in  definite  relations  with  each  other. 
According  to  the  degree  of  perfection  attained  by  the  formative  pro- 
cesses will  be  the  perfection  of  the  resulting  organization.  The  in- 
dividual constitution  is,  therefore,  the  expression  of  the  architectural 
force  that  operates  in  the  formation  of  the  body ;  it  is  something  that 
begins  with  the  growth  of  the  foetal  germ,  and  that  persists  till  the 
dissolution  of  the  organism.  It  consists  in  the  orderly  arrangement 
of  the  elementary  parts  of  an  organic  body  in  accordance  with  the 
type  of  structure  that  is  characteristic  of  the  class  to  which  it  be- 
longs. It  is  transmitted  from  parent  to  oiBfspring,  so  that  the  orig- 
inal constitution  is  representative  of  the  organization  of  the  parental 
germs  that  have  united  in  the  impregnated  ovum.  But  the  con- 
stitution of  the  body  may  be  modified  by  various  incident  causes 
that  become  operative  during  the  course  of  life.  A  good  constitu- 
tion may  become  deteriorated  by  disease  or  injury,  by  starvation  or 
poison,  by  disuse  or  fatigue.  An  originally  feeble  constitution  may 
be  invigorated  and  established  upon  a  solid  foundation  by  whole- 
some food,  proi)er  clothing,  medication,  and  shelter,  and  by  the  in- 
telligent exercise  of  all  the  organs  of  the  body.  Examples  of  these 
processes  of  modification  are  everywhere  apparent.  We  see  the 
vigorous  and  healthy  youth  sinking  under  the  influence  of  intemper- 
ance and  disease ;  and  we  are  continually  witnessing  progress  in  the 
contrary  direction  from  unhealthy  infancy  to  robust  and  energetic 
manhood.  All  these  observations  serve  to  indicate  that  the  constitu- 
tion, though  hereditary  and  persistent,  is  capable  of  modification  in 
the  ways  of  improvement  or  deterioration. 

But  the  word  constitution  is  properly  applicable  to  the  structure 
only  of  the  body.  It  is  necessary  to  find  a  correlative  term  that  may 
be  employed  to  express  the  functional  activity  of  the  organism. 
Such  a  term  is  furnished  by  the  word  temperament.    Now,  it  is  evi- 
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dent  that  in  a  complex  stinicture,  like  the  animal  body,  the  move- 
ments of  its  parts  will  depend  upon  the  proportion  and  relation  of 
those  parts  to  each  other.  According  to  the  predominant  proportion 
of  any  given  part  will  be  the  predominance  of  the  movements  effected 
by  that  part.  The  consequent  peculiarity  of  movement,  or  function 
as  it  is  called  in  the  language  of  physiology,  marks  the  temperament 
of  the  individual.  Hence  the  old  terms  nervous  temperament,  san- 
f^ine  temi)erament,  phlegmatic  temperament,  etc.,  employed  to  de- 
note the  predominance  in  the  individual  constitution  of  the  nervous 
apparatus,  of  the  circulatory  and  locomotive  organs,  of  the  fatty 
tissues,  etc.  But  in  the  normally  constituted  body  there  is  no  special 
predominance  of  any  given  portion  of  the  organism.  With  such  a 
constitution,  there  is  perfect  harmony  of  action  between  all  the  organs 
of  the  body,  and  this  fact  is  expressed  by  the  phrase  normal  or  healthy 
t€7nperament. 

When,  however,  the  body  is  subjected  to  the  incidenc/e  of  injury 
or  disease,  great  confusion  of  functions  may  arise.  The  constitution 
may  be  ruined ;  the  temperament  may  be  profoundly  altered,  so  that 
it  is  no  longer  indicative  of  healthy  physiological  action.  Under 
such  circumstances,  it  is  convenient  to  possess  a  word  that  may  be 
used  to  signify  a  mode  of  action  intermediate  between  physiological 
X)rocesses  and  the  perversion  or  arrest  of  such  functions  when  they 
have  been  entirely  modified  by  disease.  A  descriptive  term  of  this 
character  is  furnished  by  the  word  diathesis.  It  is  in  the  nutritive 
functions  of  the  bodily  tissues  that  such  deviations  from  physiologi- 
cal action  are  most  conspicuous.  Hence,  the  proper  restriction  of 
the  term  diathesis  to  those  conditions  of  nutrition  which  indicate  a 
radical  departure  from  the  normal  standard  of  healthy  function 
without  attaining  to  the  manifestation  of  those  strongly  marked  and 
intensely  morbid  types  of  disease  that  will  overwhelm  the  constitu- 
tion if  the  morbid  tendency  be  permitted  to  advance  without  check. 
But  the  essential  nature  of  a  diathesis  consists  not  in  a  mere  reduc- 
tion of  constitutional  vigor  that  increases  the  predisposition  to  con- 
tract any  and  every  disease  that  may  be  incident.  It  consists  in  a 
rearrangement  of  the  structural  units  of  the  organism,  so  that  there 
is  established  a  predisposition  to  a  certain  disease  or  class  of  diseases. 
Now,  such  a  rearrangement  is  an  actual  departure  in  a  morbid  direc- 
tion away  from  the  normal  healthy  standard  of  structure.  The  existr 
ence  of  a  diathesis  is,  therefore,  the  consequence  and  the  expression 
of  disease.  When  we  speak  of  the  gouty  diathesis,  we  speak  of  a 
condition  of  disease  in  which,  though  the  present  manifestations 
may  be  insignificant,  there  is  a  permanent  tendency  to  greater  and 
greater  departures  from  health  that,  if  unchecked,  will  finally  result 
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in  a  paroxysmal  crisis  during  which  there  are  critical  evacnations 
that  give  temporary  relief.  When  we  employ  the  broader  term  ar- 
thritic diatheais,  we  include  the  notion  that  there  may  exist  a  morbid 
condition  of  the  body  in  which,  under  the  influence  of  various  exciting 
causes,  a  number  of  different  disorders  of  nutrition  may  be  induced. 
But  not  every  disorder  of  nutrition  may  be  thus  excited.  Only  certain 
particular  maladies  can  occur  under  such  circumstances.  These  con- 
stitute the  so-called  arthritic  diseases.  There  is  not  yet,  however, 
any  uniformity  of  belief  regarding  the  limits  of  this  class.  Some 
include  rheumatism,  arthritis  deformans,  and  gout  in  the  same  group; 
while  others  believe  that  rheumatism  is  an  infective  disease  that 
possesses  only  a  superficial  likeness  to  gout,  and  is  essentially  differ- 
ent in  its  etiology  and  pathogeny.  Arthritis  deformans,  also,  has 
been  similarly  classified  and  reclassified.  Other  morbid  manifesta- 
tions, such  as  asthma,  bronchitis,  interstitial  nephritis,  cardiac  dis- 
ease, arterial  sclerosis,  diabetes,  lithiasis,  and  various  skin  diseases, 
are  so  intimately  associated  with  gout,  either  as  antecedents,  con- 
comitants, or  sequel®,  that  they  may  justly  be  reckoned  among  the 
evidences  of  the  gouty  diathesis,  really  related  to  the  culminating 
paroxysms  that  are  known  as  gout.  Hence  the  accuracy  of  the  state- 
ment that  the  victim  of  gout  is  never  thoroughly  well.  Inherited  or 
ac^iuired,  the  disease  remains  i)ermanent,  either  in  the  diathetic  or 
the  critical  form,  so  long  as  life  endures.  This  permanence  is  based 
upon  the  radical  change  in  the  constitution  that  has  been  effected  by 
faulty  conditions  of  living,  or  has  been  inherited  from  a  similarly 
vitiated  ancestry.  Once  established,  it  is  usually  unchangeable- 
incurable.  The  graver  manifestations  of  the  disease  may  be  often 
warded  off  by  temperance  and  sobriety ;  but  the  less  conspicuous 
outbreaks  of  the  malady  can  be  with  diflSculty  evaded,  because  they 
are  the  expression  of  the  permanent  constitutional  change  that  has 
been  effected  in  the  structure  of  the  bodily  organism.  As  Sydenham 
expressed  it,  "totum  corpus  est  podagra." 

Before  proceeding  to  a  consideration  of  the  pathogeny  of  gout,  it 
will  be  instructive  to  pass  in  review  the  opinions  of  some  of  those 
who  have  given  thought  to  this  subject.  Hippocrates  and  his  disci- 
ples taught  that  gout  was  caused  by  an  excess  of  bile  and  other  secre- 
tions that  were  accumulated  by  a  morbid  determination  of  fluids  in 
the  direction  of  the  joints,  where  they  produced  deformity,  disorgan- 
ization, and  painful  crises.  Galen  accepted  this  doctrine,  and  added 
the  observation  that  the  disease  was  not  so  much  dependent  upon  an 
alteration  of  the  humors  of  the  body  as  upon  their  excessive  pro- 
duction. Essentially  the  same  opinions  were  prevalent  during  the 
Middle  Ages.     Paracelsus  and  his  pupils  introduced  the  hypothesis 
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that  the  disease  was  not  due  to  the  excessive  presence  of  bile  and 
mucus,  but  was  caused  by  an  inflammation  or  fermentation  within  the 
joints,  rendering  the  synovial  fluid  acid  and  corrosive,  and  causing  a 
deposit  of  solid  matter  in  and  about  the  diseased  structures.     Others 
were  of  the  opjinion  that  the  disease  was  primarily  an  aflfection  of 
the  blood  which  precipitated  its  irritating  salts  within  the  articula- 
tions of  the  extremities.     Sydenham  accepted  the  humoral  pathology ; 
and,  if  we  translate  into  modem  language  the  ^edieeval  terminology 
which  alone  was  at  his  command,  we  shall  discover  that  his  doctrines 
did  not  widely  differ  from  those  that  are  current  at  the  present  time. 
He  believed  in  the  existence  of  "  peccant  humors"  circulating  through- 
out the  body  as  a  consequence  of  "  indigestion,  or  of  impaired  con- 
coction of  matters  both  in  the  parts  and  juices  of  the  body."     ''At 
one  and  the  same  time  the  energy  of  the  spirits  (nervous  energy), 
which  are  the  instruments  of  indigestion,  is  diminished.     The  viscera 
are  overworked,  and  thus  the  spirits,  which  have  been  long  giving 
way,  are  prostrated.    If  it  were  not  so,  if  it  were  a  simple  weakness  of 
the  spirits,  children  and  women  and  the  victims  of  long  illnesses 
could  be  equally  gouty.     On  the  contrary,  however,  it  is  the  hearty 
and  robust.     These  it  attacks  only  during  the  decline  of  their  best 
and  natural  spirits.     When  this  takes  place,  a  congestion  of  the 
humors  supervenes.     From  the  two  together  the  due  concoctions  are 
vitiated  and  prevented."    It  is  very  evident  from  these  extracts  that 
the  pathological  ideas  of  this  close  observer  and  careful  reasoner 
were  not  far  different  from  the  current  opinions  of  our  own  time.     So 
long  as  the  digestive  organs  remain  healthy,  and  the  energy  of  the 
nervous  system  continues  intact,  the  precipitation  of  morbid  sub- 
stances from  the  liquids  of  the  body  cannot  take  place  in  its  joints. 
Such,  in  modem  phraseology,  is  the  essential  teaching  of  the  illus- 
trious Sydenham.     These  opinions  exerted  great  influence,  and  were 
received  with  few  dissenting  voices  till  near  the  close  of  the  eighteenth 
century,  when,  in  1784,  CuUen,  who  was  then  the  leader  of  English 
medical  thought,  announced  his  adhesion  to  the  view  of  Stahl,  who 
had  declared  himself  against  the  humoral  pathology  of  his  predeces- 
sors.    According  to  these  authors  gout  was  to  be  considered  a  disease 
of  the  solid  tissues  of  the  body,  for  there  was  no  evidence  of  the  existr 
ence  of  any  morbid  matters  in  the  blood  or  other  liquids.     The 
articular  inflammations  originated  de  novo ;  and,  as  the  joints  became 
infiltrated  only  after  long  duration  and  repeated  attacks  of  the  disease, 
the  tophi  were  not  causes  but  merely  the  consequences  of  the  malady. 
In  the  absence  of  all  proof  of  the  existence  of  morbid  matters  circu- 
lating in  the  blood,  it  was  more  logical  to  account  for  the  occurrence 
of  local  disorders  by  supposing  that  the  disease  involved  all  the  solids 
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of  the  body,  and  that  each  organ  and  tissue  exhibited  its  own  array 
of  symptoms  and  morbid  changes  of  structure.  Neither  could  the 
heredity  of  gout  serve  as  a  proof  of  the  existence  of  a  pathological 
condition  of  the  liquids  of  the  body,  because  heredity  consists  in 
the  transmission  of  the  constitutional  i)eculiarities  of  the  parents  to 
their  children,  and  a  "  peccant  humor"  was  certainly  not  a  part  of 
one's  constitution.  After  all  it  was  far  more  rational  to  suppose  that 
gout  was  due  to  a  perversion  of  the  "energy  of  the  spirits,"  or  ner- 
vous force,  mentioned  by  Sydenham,  rather  than  to  any  purely 
hypothetical  change  in  the  circulating  fluids  of  the  body.  In  the 
absence  of  any  considerable  knowledge  of  physiological  chemistry— 
a  branch  of  science  which  had  then  scarcely  begun  to  exist— it  was 
difficult  to  evade  the  force  of  such  criticism,  and  the  doctrines  of 
CuUen  dominated  the  minds  of  men  during  the  earlier  years  of  the 
nineteenth  century.  But,  with  the  progress  of  analytical  chemistry, 
doubts  arose.  Some  of  the  ablest  teachers  in  France  and  England 
expressed  the  opinion  that  "  lithic"  acid  was  in  some  way  closely 
connected  with  the  causation  of  gout.  Finally,  in  1848,  Sir  Alfred 
Garrod  furnished  the  conclusive  proof  of  the  presence  of  uric  acid  as 
one  of  the  most  essential  factors  in  the  etiology  of  gouty  manifesta- 
tions. This  brilliant  discovery  served  to  re-establish  the  humoral 
theory  advocated  by  Sydenham ;  and  with  but  few  exceptions  the 
humoral  pathology  of  gout  as  set  foi*th  by  Garrod  has  been  generally 
accepted  by  the  modem  school.  The  lucid  simplicity  with  which 
Sir  Alfred  enunciated  his  theory  of  gout  contributed  not  a  little  to  its 
speedy  adoption ;  and  the  recent  experiments  of  Haig  have  added 
lustre  to  the  name  of  its  original  expositor. 

According  to  Sir  A.  Garrod  the  morbific  substance  in  the  blood  is 
the  sodium  salt  of  uric  acid.  This  circulates  in  the  blood  and  lymph, 
and  is  deposited  in  the  joints  of  the  gouty  subject,  where  it  excites 
ai'ticular  inflammation,  by  which,  however,  it  is  destroyed  and  elimi- 
nated in  recent  and  sthenic  cases.  But  the  kidneys,  as  well  as  the 
joints,  share  in  the  disease.  Hence  a  progressive,  interstitial  ne- 
phritis, beginning  coincidently  with  the  articular  manifestations,  or,  at 
least,  very  closely  following  them.  By  reason  of  this  renal  disorder, 
the  elimination  of  urates  is  hindered,  and  they  accumulate  in  the 
tissues — especiaHv  in  the  joints ;  whence  they  are  not  effectually  and 
completely  removed  during  subsequent  attacks.  Hence  the  infiltra- 
tion and  disorganization  of  the  articular  structures  during  the  ad- 
vanced period  of  gout.  Every  cause,  therefore,  that  tends  to  increase 
the  production  and  retention  of  urates  acts  as  a  predisposing  cause 
of  gout.  B^duction  of  the  alkalinity  of  the  blood,  diminution  of 
renal  activity,  and  overloading  of  the  tissues  with  nitrogenous  refuse 
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are  to  be  reckoned  among  the  immediately  exciting  causes  of  the 
disease. 

In  his  recent  work  on  **  Uric  Acid  as  a  Factor  in  the  Causation  of 
Disease"  (second  edition,  1894)  Alexander  Haig  has  more  completely 
elaborated  the  theory  advanced  by  Sir  Alfred  Garrod,  and  has  added 
to  it  the  results  of  a  large  number  of  experimental  observations  upon 
his  own  person,  and  upon  his  gouty  patients.  Being  himself  a 
sufferer  with  uric-acid  headaches,  he  found  that  by  giving  up  the  use 
of  butchers'  meat  the  frequency  and  the  intensity  of  his  headaches 
were  greatly  diminished;  and  that  they  were  again  renewed  with 
their  original  severity  after  a  return  to  flesh  diet.  Recognizing  the 
relationship  between  gout  and  migraine,  he  began  to  investigate 
the  cause  of  these  modifications  in  the  light  of  gouty  pathology.  At 
first  he  had  been,  like  many  others,  inclined  to  believe  that  such 
headaches  must  be  due  to  the  formation  in  the  intestines  of  some 
poison — ^perhaps  a  ptomaine — during  the  digestion  of  flesh.  But  the 
many  points  of  resemblance  between  headache  and  gout  served  to 
awaken  a  suspicion  that  uric  acid  might  be  the  exciting  cause  of 
migraine  as  well  as  of  arthritic  inflammation.  He  soon  found  that  the 
symptoms  of  headache  were  invariably  connected  with  the  processes 
by  which  uric-acid  compounds  are  circulated  with  the  blood  and  are 
evacuated  through  the  kidneys.  During  the  paroxysm  of  headache, 
marked  by  a  slow  pulse  of  high  tension,  with  cold  extremities  and 
skin,  mental  depression  and  disinclination  for  exertion  of  mind  or 
body,  the  urine  is  scanty,  dense,  highly  colored,  and  charged  with 
uric-acid  compounds.  It  is  the  period  when  uric  acid  is  circu- 
lating in  unusual  quantity  with  the  blood,  and  is  being  in  similar 
proportion  voided  with  the  urine.  It  is  a  period  of  crisis,  during 
which  ah  inordinate  surplus  of  uric  acid  is  dischai^ed  from  the  body. 
The  parallel  between  the  crisis  of  migraine  and  that  of  gout  is  in  this 
respect  very  closely  drawn.  Additional  experiments  soon  revealed 
the  fact  that  the  evacuation  of  uric  acid  could  be  increased  by  the 
administration  of  alkalies,  and  could  be  diminished  by  the  similar 
use  of  acids.  Under  the  influence  of  alkalies  the  pulse  would  become 
full,  slow,  and  tense,  the  urine  would  be  surcharged  with  uric  acid, 
and  headache  would  be  experienced.  Giving  medicinal  doses  of  an 
acid  would  soon  reverse  the  picture,  the  headache  subsiding,  and 
being  succeeded  by  pricking  and  shooting  pains  in  such  joints  as  had 
been  most  actively  used  before  the  time  of  the  experiment.  The 
natural  inference  is  to  the  effect  that  uric  acid,  which  is  now  deficient 
in  the  blood  and  urine,  must  have  been  precipitated  upon  the  tissues 
of  the  painful  articulations.  Here,  then,  is  an  example  of  an  atten- 
uated gout,  induced  by  artificial  means — ^a  result  that  had  been  fre- 
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quently  observed  by  Sir  A.  Garrod  after  the  use  of  acid  wines  and 
beer.  By  these  interesting  experiments  it  is  made  apparent  that  the 
ingestion  of  substances  which  increase  the  alkalinity  of  the  blood 
serves  to  render  uric-acid  compounds  more  soluble,  and  facilitates 
their  evacuation  through  the  kidneys;  while  the  passage  of  acids  into 
the  current  of  the  blood  reduces  the  alkalinity  of  that  fluid  so  that  it 
cannot  hold  in  solution  the  urates  of  the  body,  and  they  are  conse- 
quently precipitated  in  solid  form  among  the  elements  of  the  tissues, 
where  they  excite  more  or  less  pain — possibly  active  inflammation. 

Pursuing  this  line  of  investigation,  Haig  ascertained  that  there 
can  be  no  excess  of  uric  acid  in  the  blood  unless  there  has  been 
previous  retardation  of  its  elimination,  so  that  accumulation  has 
taken  place  within  the  body.  He  does  not  deny  the  possibility 
of  excessive  formation  of  the  substance,  but  he  cannot  discover  any 
satisfactory  evidence  of  such  an  occurrence.  He  does,  however,  find 
that  there  is  a  definite  ratio  between  the  formation  of  urea  and  of 
uric  acid,  viz.,  uric  acid  :  urea  : :  1 :  35.  When  the  two  substances  are 
voided  with  the  urine  in  this  proportion  to  eaph  other,  no  pathologi- 
cal symptoms  are  manifested,  the  kidneys  are  merely  washing  out  the 
surplus  nitrogen  after  a  normal  fashion.  But,  if  this  ratio  be  dis- 
turbed, so  that  uric  acid  and  urea  are  to  each  other  in  the  urine  as 
1 :  20,  for  example,  uric  acid  is  present  in  an  abnormal,  pathological 
quantity,  due,  not  to  increased  acid  formation,  but  to  the  circulation 
and  discharge  of  urates  that  had  been  previously  detained  in  the  tis- 
sues, where  they  had  been  formerly  precipitated  from  the  blood  which 
has  now  become  sufficiently  alkaline  to  admit  of  their  resolution  and 
transportation  to  the  kidneys.  During  this  process  of  resolution  and 
transportation,  the  surcharged  blood  excites  the  brain  and  nervous 
structures,  and  the  patient  experiences  headaches,  or  other  active 
symptoms,  until  the  surplus  urates  have  been  discharged  from  the 
body,  or  have  been,  by  therapeutical  measures,  driven  out  of  the 
blood  back  into  the  tissues  whence  they  came.  We  are  now  in  a 
position  to  understand  the  way  in  which  the  discharge  of  uric  acid 
may  be  modified  by  the  daily  routine  of  life  and  by  the  diff'erent  ac- 
cidents to  which  the  individual  is  liable.  During  the  cold  winter 
weather,  when  perspiration  is  reduced  to  a  minimum,  the  retention 
of  acids  that  should  be  normally  discharged  through  the  skin  senses 
to  reduce  the  alkalinity  of  the  blood  and  its  solvent  power  over  uric 
acid.  Hence  it  follows  that  in  bright,  cold  weather  the  blood  and  the 
urine  will  contain  less  uric  acid,  while  its  quantity  will  be  increased 
in  those  fluids  during  hot  weather.  Consequently,  uric-acid  com- 
pounds may  accumulate  in  the  tissues  during  cold  weather  by  reason 
of  the  over-acid  condition  of  the  blood.     But  with  the  return  of 
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warm  weather  the  alkalinity  of  the  blood  rises,  and  the  circulating 
fluids  dissolve  out  from  the  tissues  the  urates  that  were  deposited 
during  the  time  of  cold.  Circulating  with  the  blood,  on  their  way 
to  the  kidneys,  these  substances  now  excite  the  vasomotor  nerves, 
and  powerfuUy  influence  the  whole  vascular  apparatus.  In  this  way 
is  effected  the  condition  of  slow,  high-tension  pulse,  scanty  urine, 
headache,  and  other  symptoms  that  accompany  a  surcharge  of  urates 
in  the  blood  and  urine.  But,  as  the  spring  and  summer  advance, 
the  surplus  urates  are  more  or  less  completely  washed  out  of  the 
body,  and  a  normal  equilibrium  is  once  more  established.  With  the 
return  of  changeable  autumnal  weather,  a  new  disturbance  is  liable 
to  be  set  up.  After  the  heat  of  summer,  the  cool  weather  checks 
X)er8piration,  the  appetite  revives,  and  uric-acid  compounds  begin 
again  to  accumulate.  So  long  as  a  certain  degree  of  acidity  in  the 
blood  is  maintained  by  the 'absence  of  perspiration  and  by  an  acid- 
forming  diet,  the  urates  may  be  kept  out  of  the  blood,  away  from  the 
nervous  apparatus,  and  the  patient  feels  cheerful,  vigorous,  and  com- 
fortable. But  let  one  of  the  warm  days  of  autumn  excite  perspira- 
tion, which  perhaps  is  exaggerated  by  heavy  clothing  and  overheated 
rooms — at  once  the  alkalinity  of  the  blood  increases ;  it  dissolves  out 
the  retained  urates,  and  the  susceptible  patient  experiences  all  the 
discomforts  that  are  due  to  an  excess  of  uric-acid  compounds  in  the 
blood.  In  this  way  it  is  i)088ible  to  explain  many  of  the  minor  mor- 
bid symptoms  that  are  manifested  by  arthritic  subjects  long  before 
they  ever  experience  any  articular  crises. 

Bat  it  is  not  through  the  weather  that  these  peojjle  are  chiefly 
affected.  Their  diet  is  a  matter  of  vital  importance.  In  the  first 
place,  it  is  evident  that  the  ingestion  of  acids  may  diminish  the 
alkalinity  of  the  blood.  If  so,  the  carrying  power  of  that  fluid  is 
diminished  as  to  urates.  They  are  precipitated  among  the  tissues, 
there  to  remain  until  the  solvent  power  of  the  blood  is  again  restored 
by  an  increase  of  its  alkalinity.  Again,  the  formation  of  acids  in 
the  alimentary  canal,  by  reason  of  disturbances  of  digestion,  may 
overcharge  the  blood  with  lactic  acid  and  other  substances  belonging 
to  the  fatty-acid  series.  And,  finally,  the  albuminous  constituents  of 
the  food,  with  every  increase  of  consumption,  cause  an  increase  of 
urea  and  uric  acid  that  must  be  voided  with  the  urine  or  be 
otherwise  rendered  harmless,  if  the  normal  alkalinity  of  the  blood 
i^  to  be  maintained.  In  these  ways  the  solvent  power  of  the  blood, 
so  far  as  urates  are  concerned,  is  in  a  state  of  constant  fluctuation. 
The  periodical  ingestion  of  food  with  every  meal  thus  becomes 
a  disturbing  cause,  so  far  as  that  solvent  power  is  concerned. 
With  every  ordinary  meal  a  considerable  quantity  of  alkaline  salts 
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is  introduced  into  the  circulation,  but  their  effect  may  be  either 
whoUy  or  in  part  neutralized  by  the  acids  and  acid-forming  sub- 
stances that  are  at  the  same  time  introduced  as  a  portion  of  the 
food.  Other  substances  also,  such  as  iron  and  the  metals  gener- 
ally, waters  that  contain  calcic  salts,  opium,  strychnine,  the  iodides, 
antipyrin  and  various  coal-tar  compounds,  the  nitrites,  and  certain 
hyposulphites,  have  the  same  power  to  reduce  the  alkalinity  of  the 
blood  and  to  cause  retention  of  the  urates  until  the  normal  alka- 
linity is  restored. 

Undoubtedly  the  processes  of  metabolism  within  the  tissues  result 
in  identical  conditions  through  the  formation  of  acids  and  acid  salts, 
chlorides,  sulphates,  phosphates,  etc.,  which  are  discharged  into  the 
blood,  and  there  influence  its  degree  of  alkalinity.  Under  normal 
conditions,  the  urates  in  the  blood  are  held  in  solution  by  the  neutral 
disodic  phosphate  (Na,HPOJ,  which  precipitates  the  urates  into 
the  tissues.  Under  such  conditions  the  blood  and  the  urine  become 
poor  in  uric  acid,  but  rich  in  acid  sodium  phosphate.  Consequently, 
it  is  a  matter  of  daily  observation  that  the  quantity  of  uric  acid  in 
the  urine  varies  inversely  as  the  acidity  of  that  liquid — urinary 
acidity  being  chiefly  due  to  the  presence  of  acid  sodium  phosphate. 
The  fluctuation  of  urinary  acidity,  therefore,  serves  in  some  degree 
to  indicate  the  relative  quantity  of  uric-acid  compounds  that  are  at 
any  time  present  in  the  blood.  This,  however,  is  true  only  when  the 
test  is  applied  to  freshly  secreted  urine. 

As  a  consequence  of  these  facts  it  is  possible  to  explain  the  fluc- 
tuations of  urinary  acidity  and  discharge  of  urates  that  occur  during 
each  day  of  twenty -four  hours.  As  night  advances  the  urine  becomes 
more  acid.  This  signifies  an  increase  in  the  acidity  of  the  blood 
from  which  the  urine  is  derived,  and  a  corresponding  reduction  in  the 
soluble  urates  in  those  liciuids.  But  as  the  day  progresses,  and  the 
blood  is  charged  with  the  products  of  digestion,  its  alkalinity  rises 
with  various  remissions  dependent  upon  the  inteiTals  between  meals, 
until  the  effects  of  the  evening  meal  are  dissipated  during  the  night. 
Consequently,  the  urine  is  less  acid  by  daytime  than  during  the 
night ;  and  more  uric  acid  can  be  taken  up  into  the  blood  and  voided 
with  the  urine  during  the  "  alkaline  tide"  of  the  day  than  during  the 
"  acid  tide"  of  the  night.  Hence  the  severity  of  hemicrania — a  uric- 
acid  headache — as  the  daj^  advances,  and  its  subsidence  by  night. 
Hence  in  acute  gout,  the  incidence  of  articular  pains  and  other  mem- 
festations  during  the  "  acid  tide"  after  midnight,  when  the  alkaUnity 
of  the  blood  is  at  its  minimum,  and  the  soluble  urates  that  had  been 
taken  up  into  the  blood  during  the  preceding  day  are  now  being 
again  discharged  upon  the  tissues  in  a  violent  and  tumultuous  manner. 
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Passing  once  more  in  review  the  results  of  these  interesting  ex- 
periments and  observations,  it  appears  that  the  uric-acid  compounds 
which  are  voided  with  the  urine  are  derived :  (a)  from  the  nitroge- 
nous constituents  of  the  food;  (6)  from  uric  acid,  urates,  caffeine,  or 
other  vegetable  alkaloids  that  have  been  taken,  ready  formed,  witli 
the  food ;  and  (c)  from  the  urates  that  have  been  previously  detained 
in  the  tissues  by  reason  of  their  insolubility.  Under  normal  con- 
ditions the  total  amount  of  urates  formed  in  the  body  should  be 
exactly  balanced  by  the  quantity  that  is  discharged  with  the  urine ; 
and  in  the  long  run  this  is  the  fact.  Urea  and  uric  acid  will  then 
appear  in  the  urine  in  the  proportion  of  one  part  of  uric  acid  to 
about  thirty-five  parts  of  urea,  and  there  will  be  no  retention  of 
urates  in  the  tissues,  nor  any  morbid  symptoms  that  can  be  ascribed 
to  their  accumulation  in  the  body.  If  alkalies  or  compounds  of  salicyl- 
ic acid  be  taken  into  the  blood  there  will  be  for  a  day  or  two  an  ex- 
cessive quantity  of  urates  in  the  urine,  but  this  excess  soon  subsides 
to  the  normal  figure,  and  alkaline  medication  can  no  longer  cause  an 
increase  beyond  the  ordinary  ratio  of  1 :  35.  This  fact  seems  to  in- 
dicate that  the  daily  formation  of  uric  acid  bears  a  constant  relation 
to  the  formation  of  urea,  and  that,  when  the  normal  ratio  in  the 
urine  is  disturbed,  it  is  owing  to  a  fluctuation  in  the  quantity  of  solu- 
ble urates  in  the  blood.  Temporary  retention  of  urates  may  occur 
in  the  liver,  the  spleen,  the  joints,  or  other  organs  and  tissues  of  the 
body ;  but,  in  a  state  of  health,  the  quantity  that  is  thus  kept  back 
by  reason  of  the  varying  capacity  of  the  blood  is  restored  to  the  cir- 
culation so  soon  as  the  alkalescence  of  the  blood  becomes  suflScient  to 
hold  in  solution  all  the  urates  that  it  reaches.  As  the  alkalinity 
of  the  blood  is  continually  varying  during  the  course  of  each  day 
and  night,  the  quantity  of  urates  that  are  in  circulation  and  that  are 
passed  into  the  urine  is  correspondingly  varied ;  but,  if  reckoned  day 
by  day  under  normal  conditions,  it  will  be  the  same  from  day  to  day. 
As  a  fact,  however,  the  daily  quantity  that  is  excreted  is  not  uni- 
formly the  same,  because  of  changes  in  the  quantity  and  quality  of 
the  food.  Uric  acid  may  be  taken  ready  formed  in  soups  and  gravies, 
or  its  elements  may  be  taken  in  such  combinations  as  caffeine  (tri- 
methyl  xanthin)  or  other  vegetable  alkaloids.  It  will  be  then  either 
detained  for  a  time  in  the  tissues  until  the  blood  can  transport  it  to 
the  kidneys,  or  it  will  appear  in  the  urine  in  a  quantity  relative  to 
urea  that  is  above  the  normal  ratio.  In  like  manner,  the  same  result 
will  be  manifested  when  an  increase  of  solvent  power  enables  the 
blood  to  take  up  urates  that  have  been  temporarily  detained  in  the 
liver,  spleen,  joints,  and  other  parts  of  the  body. 

From  these  considerations  it  is  apparent  that  it  is  possible  to 
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influence  the  excretion  of  uric  acid  by  artificial  measures.  The  urates 
that  appear  in  the  urine  are  directly  derived  from  the  blood,  and  may 
be  assumed  as  the  index  .of  their  quantity  in  the  circulating  fluids 
of  the  body.  That  quantity  rises  with  increasing  alkalinity  of  the 
blood,  and  falls  with  every  decrease  of  such  alkalescence.  Every 
addition  of  an  alkaline  substance  to  the  blood  causes  a  rise  of  the 
alkaline  tide ;  every  addition  of  acid  or  acid-forming  substance  causes 
a  fall  in  the  solvent  power  of  the  blood  so  far  as  urates  are  concerned. 
Flesh  food,  as  well  as  acids,  wines,  beer,  and  other  acid  beverages,  all 
tend  to  diminish  the  capacity  of  the  blood  for  urates,  and  to  cause  their 
detention  in  the  body.  Hence  the  accumulation  of  uric  acid  that  takes 
place  as  a  consequence  of  a  highly  nitrogenous  diet,  especially  when 
accompanied  by  acid  beverages  that  reduce  the  alkalinity  of  the  blood. 
So  long  as  the  accumulated  urates  can  be  kept  harmlessly  stored  in 
the  tissues,  the  health  of  the  individual  does  not  suffer;  but  there  is 
a  limit  to  endurance,  and  the  existence  of  a  large  deposit  of  uric  acid 
in  the  body  is  a  continual  menace  to  the  equilibrium  of  the  bodily 
functions.  A  copious  perspiration,  or  a  more  than  ordinarily  alkaline 
meal,  or  a  failure  of  appetite  through  lack  of  exercise,  may  raise  the 
alkalinity  of  the  blood,  and  immediately  the  accumulated  urates  b^in 
to  dissolve  and  to  pass  into  its  current.  If  now  present  in  excessive 
quantity,  the  circulation  is  disturbed  by  excitation  of  the  vasomotor 
nerves,  the  arterioles  contract,  the  pulse  becomes  slow  and  tense,  the 
course  of  the  blood  in  the  capillaries  is  retarded,  and  all  the  functions 
of  the  body  are  depressed.  For  want  of  a  vigorous  capillary  circula- 
tion the  brain  becomes  sluggish,  depressed,  and  imtable,  causing  cor- 
responding changes  in  the  feelings  and  temper  of  the  individual. 
The  respiration  may  become  labored  and  insufficient;  the  heartbeats 
slowly  and  laboriously ;  the  glandular  structures  connected  with  the 
alimentary  canal  and  elsewhere  throughout  the  body  receive  too  little 
blood,  and  become,  therefore,  incapable  of  supplying  their  normal 
secretions.  The  processes  of  digestion  are  correspondingly  impaired. 
The  liver,  the  kidneys,  and  the  other  excretory  organs  are  all  similarly 
hampered  in  function.  If  the  store  of  accumulated  urates  be  small, 
the  difficulty  is  soon  relieved  by  its  discharge  through  the  kidneys. 
But  if  the  accumulation  be  large,  and  if  therapeutic  aid  be  not 
afforded,  the  embarrassment  of  the  organism  goes  on  increasing, 
until  the  thermogenic  and  nutritive  functions  of  the  tissues  are  re- 
leased from  the  control  of  the  nervous  system.  Local  inflammation 
and  fever  may  then  be  set  up;  inflammation  at  the  x>oint  of  least  re* 
sistance,  usually  in  some  overtaxed  joint — and  fever  as  a  consequence 
of  general  intoxication  and  disorder.  When  this  tumultuous  crisis 
has  been  reached,  the  patient  is  said  to  be  suffering  with  articular 
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gout.  Obviously,  the  disorders  that  lead  up  to  this  climax  cannot  be 
without  symptoms ;  consequently  every  attack  of  gout  is  preceded  by 
a  long  array  of  minor  disturbances,  such  as  headache,  neuralgia, 
asthma,  dyspnoea,  palpitation,  dyspepsia,  Uthiasis,  hemorrhoids,  cold 
feet  and  hands,  mental  depression,  bad  temper,  etc.,  that  are  depen- 
dent upon  morbid  states  of  the  circulation  and  a  faulty  nutrition 
throughout  the  body.  These  morbid  states  appear  to  be  due  to  the 
excessive  presence  of  urates  in  the  blood.  The  final  crisis  is  usually 
precipitated  by  some  extraordinary  incident  that  is  sufficient  to  drive 
the  urates  out  of  the  blood  into  the  tissues  from  which  they  had  been 
taken  up,  or  into  such  structures  as  had  been  recently  injured  or  over- 
worked. Sydenham  sx)eaks  of  the  occurrence  of  an  unusual  appetite 
for  food  as  a  common  incident  on  the  day  preceding  an  explosion  of 
gout.  If,  now,  the  gouty  subject  should  indulge  in  a  hearty  meal  of 
animal  food  washed  down  with  copious  draughts  of  acid  wine  or 
beer,  his  blood  would  be  at  once  overcharged  with  acids  and  urea. 
Its  alkalinity  would  be  reduced,  and  the  urates  would  be  speedily 
driven  out  of  the  circulation.  They  would  be  largely  deposited  in 
such  tissues  as  were  least  alkaline.  Hence,  after  walking  or  other 
active  exercise,  the  joints  of  the  lower  extremities — the  great  toe,  after 
a  dance,  for  example — would  be  the  most  acid  of  all  the  structures  of 
the  body,  and  there  the  urates  would  find  lodgement.  This  process  is 
most  likely  to  occur  during  cold  weather,  when  the  acidity  of  the 
blood  is  increased  through  lack  of  perspiration.  It  would  naturally 
be  at  its  height  during  those  hours  of  the  day  when  the  acidity  of  the 
blood  is  the  greatest — that  is,  during  the  hours  after  midnight. 

In  aU  these  particulars  clinical  experience  agrees  with  theory. 
But  when  we  consider  the  history  of  chronic  adynamic  gout,  it  is  not 
so  easy  to  follow  out  such  an  analysis.  So  liiany  complications  exist 
that  the  clinical  picture  is  often  blurred,  and  the  sharp  outlines  of 
conformity  with  the  doctrines  of  GaiTod  and  Haig  cannot  be  always 
continuously  traced.  Thus,  it  is  frequently  urged  that  uric  acid  and 
its  compounds  cannot  be  competent  to  excite  such  morbid  disturbances 
in  the  body,  because  they  are  not  poisonous,  and  probably  exercise 
a  merely  diuretic  effect,  like  that  which  is  produced  by  urea.  Eb- 
stein  and  others,  however,  have  experimentally  shown  that  the  intro- 
duction of  urates  into  the  tissues  produces  local  irritation,  especially 
if  such  salts  be  in  a  state  of  solution  that  enables  them  freely  to 
penetrate  the  part.  It  must  also  be  noted  that  in  those  who  have 
acquired  the  arthritic  predisposition  there  exists  a  morbid  over-sensi- 
tiveness of  the  nervous  system,  and  doubtless  of  all  the  tissue  ele- 
ments, that  renders  them  inordinately  liable  to  disturbance  by  causes 
that  might  be  readily  tolerated  in  perfect  health.     It  is,  therefore, 
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impossible  to  draw  negative  inferences  from  laboratory  experiments 
with  uric  acid  upon  healthy  subjects. 

It  has  also  been  claimed  that  in  other  diseases  besides  gout,  such 
as  affections  of  the  liver,  lead-poisoning,  enlargement  of  the  spleen, 
and  leukaemia,  there  is  an  excess  of  uric  acid  in  the  blood  and  in  the 
urine  without  any  symptoms  of  gouty  disorder.  In  such  cases  the 
uric  acid  in  the  urine  may  rise  in  relation  to  urea  to  at  least  three 
times  the  normal  ratio  (1 :  12  instead  of  1 :  35) .  But  it  is  probable 
that  these  facts  may  be  explained  by  a  reference  to  the  circumstance 
that  in  such  cases  the  diseases  are  local — inflammation  of  the  hver 
or  of  the  spleen.  Under  such  conditions  the  alkalinity  of  those 
organs  is  largely  reduced,  and  for  a  long  time  uric-acid  compounds 
would  accumulate  in  them.  Then,  under  the  influence  of  the  faulty 
digestion  and  malnutrition  that  is  thus  set  up,  the  formation  of  urea 
and  uric  acid  would  be  diminished,  and  the  blood  would  become  capa- 
ble of  transporting  accumulated  urates  to  the  kidneys  where  they 
would  appear  in  the  urine  greatly  in  excess  of  the  urea.  Any  one  who 
has  had  experience  of  chronic  malarial  poisoning  has  been  able  to 
verify  in  his  own  sensations  the  effect  of  such  a  surplus  of  urates  in 
the  circulation,  producing  depression  of  spirits,  debility  of  mind  and 
bod}%  and  an  endless  train  of  cachectic  symptoms  that  speedily  vanish 
under  the  influence  of  stated  doses  of  a  mineral  acid  by  which  urates 
are  driven  out  of  the  blood.  So  long  as  the  kidneys  remain  intact  it 
is  probably  impossible  to  excite  anything  more  than  the  minor  symp- 
toms of  uricacidaemia,  and  it  has  not  yet  been  shown  that  these  are 
absent  from  the  symptomatology  of  the  diseases  in  question. 

As  for  the  uricacidaemia  of  lead-poisoning,  it  cannot  be  considered 
an  objection  to  the  uric-acid  theory  of  gout,  since  saturnism  is  a  well- 
known  cause  of  arthritic  disease ;  and  lead  operates  for  its  production 
precisely  like  other  substances  that  cause  storage  of  urates  in  the 
body. 

Again,  it  has  been  objected  that  genuine  gout  may  occur  without 
any  trace  of  uric  acid  in  the  blood.  But  it  is  a  well-known  fact  that 
urates  are  entirely  absent  from  the  blood  in  the  vicinity  of  an  affected 
joint  during  an  arthritic  crisis.  Inflammation  drives  uric  acid  out  of 
the  blood,  or  converts  it  into  more  perfectly  oxidized  compounds, 
so  that  presently  the  entire  circulation  of  the  patient  is  freed  from 
urates.  Obviously,  the  presence  or  absence  of  uric  acid  in  gouty 
blood  will  be  determined  by  the  proximity  of  an  inflamed  joint,  by 
the  stage  of  the  disease,  and  by  the  degree  of  vigor  with  which  ex- 
cretion is  performed. 

The  researches  of  Beneke,  Ebstein,  Bouchard,  and  others,  refer- 
ring various  diseases  of  nutrition,  such  as  gout,  diabetes,  obesity, 
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lithiasis,  etc.,  to  a  retardation  of  the  process  of  oxidation  in  the 
tissues,  were  supposed  to  throw  great  light  upon  the  pathology  of 
gout.  But,  while  it  may  be  true  that  retarded  oxidation  does  occur 
in  all  nutritional  diseases,  the  discovery  of  the  fact  fails  to  advance 
our  knowledge.  How  can  a  mere  delay  of  oxidation  produce  gout  in 
one  patient,  and  diabetes  in  another?  Evidently,  the  cause  of  delay 
must  still  be  sought,  and  we  have  only  taken  an  additional  step  with- 
out reaching  any  final  result.  Could  it  be  shown  that  uric  acid  is 
formed  in  excess  in  gouty  tissues,  and  that  urea  is  at  the  same  time 
diminished,  the  hypothesis  of  diminished  oxidation  might  receive  a 
plausible  support,  since  urea  represents  the  more  highly  oxidized 
product.  But  there  is  no  satisfactory  evidence  of  any  such  disturb- 
ance of  equilibrium  in  the  formation  of  the  two  substances.  The 
observations  of  Lecorch^  and  Bouchard  indicate  that  the  amount  of 
uric  acid  that  is  excreted  by  the  gouty  is  not  reduced  below  the  nor- 
mal standard.  Garrod  thought  that  the  elimination  of  urates  was 
less  in  gouty  subjects  than  in  the  healthy,  but  he  recognized  the  fact 
of  fluctuation  in  the  process.  Haig  has  shown  that  the  process  of 
elimination  is  liable  to  sudden  interruptions,  followed  soon  after  by 
compensatory  increase  in  the  opposite  direction.  In  non-arthritic 
subjects  these  alterations  serve  to  balance  each  other,  but  when  the 
gouty  diathesis  exists  there  is  a  slight  inclination  in  favor  of  accu- 
mulation of  urates,  so  that  finally  the  tissues  are  saturated,  and  a  cri- 
sis occurs  by  which  the  system  is  evacuated  and  normal  conditions 
are  temporarily  restored.  In  this  way  it  is  possible  to  reconcile  the 
observations  of  Garrod  and  Bouchard.  According  to  this  hypothesis, 
it  is  unnecessary  to  postulate  an  increased  production  of  uric  acid, 
and  certain  experiments  seem  to  contra-indicate  such  formation ;  hence 
the  doctrine  of  retarded  oxidation  receives  no  support  from  the  ob- 
servations of  Haig.  He  calls  attention  to  the  greater  importance  of 
a  disturbance  in  the  normal  ratio  between  uric  acid  and  urea  in  the 
blood,  since  large  quantities  of  those  substances  may  pass  harmlessly 
into  the  urine  so  long  as  the  proportion  of  1 :  35  remains  unchanged. 
It  is  when  a  considerable  amount  of  uric  acid  in  excess  of  the  normal 
ratio  appears  in  the  circulating  fluids  that  disorder  of  the  bodily 
functions  is  initiated. 

Undoubtedly,  diminished  oxidation  does  indirectly  tend  to  excite 
various  disorders  of  nutrition.  Lack  of  exercise,  for  example,  re- 
duces the  quantity  of  oxygen  that  reaches  the  tissues,  and  thus  leads 
to  their  encumberment  with  imperfectly  oxidized  products  of  meta- 
bolism. But  this  alone  does  not  excite  any  particular  disease.  We 
are  yet  ignorant  of  the  determining  causes  that  operate  under  such 
circumstances  to  produce  gout  in  one  case,   obesity  in  another. 
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diabetes  in  a  third,  and  so  on  through  the  list  of  nutritional  dis- 
orders. 

Such,  then,  is  in  brief  the  uric-acid  theory  of  gout  propounded  by 
Sir  A.  Garrod,  and  extended  by  his  pupil,  Haig.  So  far  as  the 
pathological  relations  of  uric  acid  with  the  disease  are  concerned, 
they  have  been  very  thoroughly  worked  out,  and  they  serve  to  explain 
a  large  portion  of  the  symptoms  of  the  malady.  But  this  hypothesis 
still  leaves  unexplained  many  of  the  facts  connected  with  the  initial 
causation  of  gout.  Why  does  uric  acid  behave  as  we  see  it  in  arthri- 
tic subjects,  while  in  other  cases  it  is  not  retained,  but  passes  harm- 
lessly through  the  blood  and  out  of  the  kidneys  with  the  urine?  Is 
uric-acid  retention  the  real  cause  of  the  disease?  The  observations 
of  Ebstein  possess  considerable  interest  in  this  connection.  He 
noted  the  fact  that  uric-acid  compounds  are  not  deposited  at  random 
in  healthy  tissues.  He  observed  an  incipient  necrosis  of  tissue  ant-e- 
cedent  to  the  deposit  of  urates,  and  expressed  the  opinion  that  with- 
out such  tissue-change  there  could  be  no  uratic  infiltration.  This, 
however,  is  merely  a  statement  of  fact,  which  amounts  to  saying  that 
certain  morbid  manifestations  of  gout  must  precede  the  precipitation 
of  urates — in  other  words,  that  the  gouty  diathesis  exists  before  the 
occurrence  of  tangible  local  manifestations  in  the  joints  or  elsewhere. 
His  observations,  therefore,  form  a  contribution  to  the  pathology  of 
the  arthritic  diathesis,  but  do  not  reflect  much  light  upon  the  original 
cause  of  the  disease. 

Of  a  more  practical  character  are  the  opinions  of  Murchison  and 
his  pupils.  Remarking  the  great  disorder  of  digestion  that  frequently 
accompanies  an  attack  of  gout,  and  noting  the  resemblance  between 
many  of  the  symptoms  of  gouty  dyspepsia  and  the  disturbances  that 
follow  upon  derangement  of  the  liver,  they  referred  the  initial  morbid 
process  in  gout  to  that  organ.  They  supposed  that  the  formation  of  • 
urea  is  chiefly  accomplished  in  the  liver,  and  they  inferred  that  the 
presence  of  an  excess  of  uric  acid  in  the  blood  and  elsewhere  must  be 
due  to  imperfect  oxidation  of  nitrogenous  alimentary  substances  in 
the  hepatic  cells.  In  this  way  a  surplus  of  uric  acid  is  turned  loose 
upon  the  circulation,  and  the  phenomena  of  uricacidsemia  soon  ap- 
pear. It  is  very  true  that  in  certain  congestive  conditions  and 
chronic  inflammations  of  the  liver  there  is  an  increase  of  urates  in  the 
urine ;  but  uratic  deposits  in  the  joints  or  elsewhere  never  occur  in 
such  cases ;  and  besides  there  are  many  gouty  subjects  who  rarely, 
if  ever,  exhibit  any  evidence  of  serious  hepatic  disturbance.  The 
comer-stone  of  this  theory  is,  moreover,  not  well  founded.  The  liver 
cannot  be  regarded  as  the  principal  agent  in  the  formation  of  urea. 
It  is  probable  that  urea,  with  other  nitrogenous  refuse,  is  formed 
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throughout  the  body,  wherever  protoplasm  is  undergoing  oxidation. 
It  is  gathered  up  from  all  the  tissues,  and  is  carried  to  the  kidneys 
for  final  ejection  from  the  system.  Consequently  it  is  improper  to 
speak  of  the  disturbance  of  relation  between  the  formation  of  urea 
and  uric  acid  as  a  result  of  hepatic  disease  alone.  If  such  defective 
oxidation  does  actually  occur,  it  is  the  consequence  of  a  general 
disorder  of  metabolism — in  other  words,  it  is  dependent  upon  the 
existence  of  the  arthritic  diathesis.  In  the  general  deterioration  of 
function  that  is  characteristic  of  the  diathetic  condition,  the  liver 
shares ;  but  its  disorders  are  not  the  prime  cau^e  nor  the  only  source 
of  gout.  They  are  a  part  of  the  evidence  of  universal  degradation 
and  reversion  toward  inferior  types  of  organization. 

In  like  manner,  the  existence  of  a  plethoric  condition  of  the  or- 
ganism has  been  regarded  as  the  cause  of  gout.  Because  many 
arthritic  patients  are  florid  and  robust,  it  has  been  thought  that  gout 
was  due  to  an  excessive  function  of  the  blood-making  organs.  But 
there  are  many  gouty  patients  who  are  thin  and  comparatively  ill- 
nourished,  and  many  other  i)eople,  though  full  of  red  blood,  never 
experience  any  gouty  symptoms.  Still  it  is  true  that  great  energy 
of  the  nutritive  functions  does  often  favor  the  genesis  of  the  malady. 
The  absorption  of  large  quantities  of  acidulated  alcoholic  beverages 
causes  an  excessive  irrigation  of  the  tissues — in  short,  a  dilution  of 
their  protoplasmic  basis.  In  this  way,  certain  metabolic  processes 
may  be  either  hindered  or  accelerated.  The  alcohols,  and  especially 
the  ethers,  that  are  thus  introduced,  undoubtedly  exercise  a  certain 
inhibitory  influence  over  the  metamorphosis  of  molecular  structure, 
by  their  presence  alone  causing  an  arrest  of  oxidation,  or  at  least  a  re- 
tardation of  that  process,  analogous  to  what  has  been  recently  observed 
by  Professor  Dewar  in  connection  with  the  phenomena  of  fluores- 
cence and  phosphorescence.  The  excessive  distention  of  the  stomach, 
the  overtasked  condition  of  the  intestinal  glands,  and  the  final  failure 
of  digestive  power,  all  combine  to  njodify  the  entire  process  of  as- 
similation and  nutrition.  In  the  quantity  and  quality  of  the  food,  in 
the  character  of  the  digestive  process  viewed  in  the  broadest  sense  of 
the  term,  may  be  founded  the  first  beginnings  of  morbid  function 
which,  aided  by  all  the  secondary  causes  that  act  upon  the  constitu- 
tion, finally  result  in  a  permanent  alteration  of  structure,  constituting 
what  is  known  as  the  gouty  diathesis.  Upon  this  pathological 
foundation,  under  the  influence  of  bad  hygienic  conditions,  excessive 
labor,  fatigue  of  mind  and  body,  lack  of  exercise,  traumatism,  debauch- 
ery, and  everything  that  tends  to  depress  the  sum  of  vital  energy,  may 
be  developed  the  maladies  that  are  allied  with  gout,  or  the  various 
disorders  that  culminate  in  the  articular  manifestations  which  are  the 
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most  conspicuous  evidence  of  arthritism.  It  is  not  improbable  that 
the  aromatic  sulphates,  which  are  formed  in  the  small  intestine,  and 
are  increased  in  quantity  by  various  disorders  of  digestion,  may  con- 
tribute to  the  disturbance  of  uric-acid  equilibrium  during  their  passage 
through  the  blood  on  the  way  to  the  kidneys.  Haig  Has  shown  that 
the  presence  of  inorganic  sulphuric  acid  salts  diminishes  the  alkalin- 
ity of  the  blood,  and  thus  causes  temporary  retention  of  uric  acid.  It 
is  not  unreasonable  to  suppose  that  the  organic  sulphates  may  act  in 
a  similar  manner;  but  this  subject  needs  additional  investigation. 
There  can  be,  however,  no  reason  to  doubt  that  from  the  decompos- 
ing contents  of  an  unhealthy  intestine  many  poisonous  compounds 
find  their  way  into  the  blood  and  are  carried  to  the  tissues,  where 
they  profoundly  influence  the  process  of  metabolism.  Unfortunately, 
however,  we  are  not  yet  able  to  trace  all  the  steps  in  the  chemistry 
of  the  cell  by  which  molecular  exchanges  may  be  effected,  retarded, 
or  accelerated. 

The  important  researches  of  Sir  William  Boberts  on  the  chemistry 
of  uric  acid  in  gout  have  thrown  some  light  upon  the  nature  of  the 
changes  that  occur  during  the  process  of  uratic  infiltration  of  the 
tissues  ("Uric  Acid,  Gravel,  and  Gout,"  1892).  Having  shown  that 
the  urates  in  gouty  joints  consist  chiefly  of  an  almost  insoluble  sodium 
bi-urate,  while  in  the  serum  of  the  blood,  and  in  other  similar  alka- 
line fluids,  uric  acid  enters  into  combination  as  a  soliible  quadri- 
urate,  he  concludes  *^  that  in  the  normal  state  uric  acid  is  primarily 
taken  up  in  the  system  as  quadri-urate,  and  that  it  is  finaUy  voided 
with  the  urine  as  a  quadri-urate.  In  x)^rfect  health  the  elimination 
of  the  quadri-urate  proceeds  with  sufficient  speed  and  completeness  to 
prevent  any  undue  detention  of  it  in  the  blood.  But  in  the  gouty 
state  this  tranquil  process  is  interrupted,  either  from  deficient  action 
of  the  kidneys  or  from  excessive  introduction  of  urates  into  the  cir- 
culation or  from  some  other  cause,  and  the  quadri-urate  lingers 
unduly  in  the  blood  and  accumulates  therein.  The  detained  quadri- 
urate,  circulating  in  a  medium  which  is  rich  in  sodium  carbonate, 
gradually  takes  uj)  an  additional  atom  of  base  and  is  thereby  trans- 
formed into  bi-urate.  This  transformation  alters  the  physiological 
problem.  The  uric  acid^  or  rather  a  portion  of  it,  circulates  no  longer 
as  the  more  soluble  and  presumably  easily  secreted  quadri-urate, 
but  as  bi-urate,  which  is  less  soluble,  and  probably  also — either  for 
that  reason  or  because  it  is  a  compound  foreign  to  the  normal  econ- 
omy— less  easy  of  removal  by  the  kidneys.  The  bi-urate  thus  pro- 
duced exists  at  first  in  the  gelatinous  (soluble)  modification,  but  with 
the  lapse  of  time  and  increasing  accumulation  it  passes  on  into  the 
almost  insoluble  crystalline  condition,  and  then  precipitation  becomes 
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imminent,  or  actually  takes  place."  Sir  William  Boberts  then  shows 
that  these  changes  are  accelerated  by  the  increase  of  uric  acid  in  the 
solvent  medium,  and  goes  on  to  say : 

**  Assuming  that  the  inflammatory  arthritic  attacks  in  gout  are 
directly  due  to  copious  and  sudden  precipitation  of  crystalline  stars 
and  needles  of  sodic  bi-urate  in  the  cartilages  and  fibrous  structures 
of  the  joints,  the  evidence  before  me  indicates  that  such  copious 
sudden  precipitation  can  only  take  place  when  the  fluids  bathing  these 
structures  are  impregnated  with  uric  acid  in  at  least  the  proportion 
of  1  part  in  2,500.  Below  this  point  the  precipitation  occurs  slowly 
and  scantily  and  only  in  the  form  of  short  scattered  needles.  ...  It 
is  quite  conceivable  that  this  slighter  precipitation  in  the  tissues  of 
short  scattered  needles  might  account  for  certain  irritations  in  the 
various  organs,  such  as  characterize  irregular  or  larval  gout;  but  it 
could  scarcely  engender  downright  inflammatory  attacks.  It  is  fur- 
ther conceivable  that  the  presence  in  the  blood  of  such  scattered 
needles  might  constitute  foci  around  which  clotting  might  take  place, 
and  that  the  thrombosis  not  infrequently  observed  in  gouty  cases 
might  thus  be  accounted  for.  The  impregnation  of  the  blood  in  gouty 
I)ersons  with  uric  acid  to  the  extent  of  these  lesser  degrees  is  within 
the  range  of  observed  actualities." 

Sir  William  further  shows  that  the  precipitation  of  urates  is  facil- 
itated by  the  addition  of  sodium  salts  to  the  solution,  and  by  reduc- 
tion of  the  temi)erature.  In  this  way  he  explains  the  more  frequent 
deposit  of  urates  in  the  joints  of  the  feet  rather  than  in  the  deeper 
and  warmer  regions  of  the  body,  since  it  appears,  from  analysis,  that 
the  synovia  and  articular  cartilages  contain  a  larger  percentage  of 
sodium  salts  than  exists  in  any  other  tissue  (^c.  di.y  p.  103).  In  this 
result  of  laboratory  experiments  Roberts  and  Haig  are  at  variance, 
for  Haig  claims  that  uric  acid  is  more  soluble  in  alkaline  fluids  con- 
taining di-sodic  phosphate  than  in  those  which  contain  the  acid 
sodium  phosphate.  Probably,  however,  the  presence  of  sodium  salts 
that  furnish  the  base  for  sodium  urates  is  the  important  fact  in  the 
case. 

The  author  then  proceeds  to  show  that  it  is  possible  in  the  joints 
of  dead  animals  to  produce  a  uratic  infiltration  of  the  cartilage  that 
shall  exactly  counterfeit  the  deposits  in  a  gouty  articulation  {he.  cit, 
p.  105.) 

**  Tarsal  bones  of  a  pig  were  suspended  in  wide-mouthed  phials 
charged  with  a  saturated  solution  of  bi-urate  made  in  hot  water  and 
then  cooled.  The  phials  were  chloroformed,  corked,  and  placed  in 
the  warm  chamber  or  at  the  temperature  of  the  room.  Re-precipita- 
tion of  the  bi-urates  takes  place  in  two  or  three  days.  If  the  bones  are 
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now  examined,  the  articulating  ends  are  found  to  be  encrusted  with 
a  chalky  matter  which  cannot  be  wiped  oflf  with  a  towel  or  removed 
with  a  nail-brush.  If  vertical  sections  of  such  cartilages  are  exam- 
ined with  the  microscope,  the  deposit  is  seen  to  be  situated  in  the 
substance  of  the  tissue,  close  beneath  the  synovial  surface  of  the 
cartilage,  and  to  be  composed  of  a  dense  felt  of  fine  needles  of  bi- 
urate."  This  deposit  is  supjKJsed  to  occur  as  an  infiltration  from  the 
synovial  fluid  rather  than  as  a  result  of  any  primary  morbid  change 
in  the  cartilages.  In  this  particular  Boberts  and  Ebstein,  therefore, 
are  not  agreed. 

Boberts  also  proceeds  to  explain  the  superior  tendency  of  synovia 
to  thus  deposit  urates  by  stating  that  the  fluid  is  especially  rich  in 
sodium  salts  which  favor  the  precipitation  of  uric  acid,  and  that  the 
isolation  and  stagnation  of  the  articular  contents  may  be  supposed 
to  aid  the  process.  In  this  connection  he  quotes  an  observation 
made  by  Frerichs,  who  found  that  "  stall-fed  horses  and  oxen,  lead- 
ing an  idle  existence,  had  twice  as  much  synovia  in  their  joints  as 
similar  animals  roaming  in  the  meadows  or  doing  work.  .  .  .  In  the 
idle  animals  the  synovia  was  more  watery  and  contained  less  albumi- 
noid matters,  but,  and  this  is  significant,  a  larger  proportion  of  min- 
eral salts,  which  consist  almost  entirely  of  sodium  salts.  We  might 
conjecture  from  this  fact  that  if  horses  and  oxen  were  Uable  to  uratic 
precipitations,  the  idle  stall-fed  animals  would  be  more  subject  to 
such  deposits  than  the  same  animals  leading  a  more  active  life. 
Perhaps  we  may  discern  herein  one  reason  why  men  who  lead  a 
sedentary  life  are  more  subject  to  gouty  deposits  than  men  who  take 
active  exercise." 

As  for  the  uratic  deposits  in  the  joints.  Sir  William  Roberts  con- 
siders them  as  not  necessarily  permanent.  He  agrees  with  those 
who  teach  that  they  may  sometimes  exist  in  the  articulations  without 
exciting  the  manifestations  of  gout;  and,  conversely,  attacks  of  acute 
articular  gout  may  occur  without  any  uratic  deposits  discoverable 
after  death.  When  urates  are  slowly  and  moderately  precipitated, 
the  first  of  these  conditions  obtains ;  when  long  intervals  of  hedth 
succeed  the  articular  crises,  the  second  condition  may  result  from  the 
gradual  solution  and  removal  of  the  deposit.  He  is  also  of  the  opin- 
ion that  the  phenomena  of  articular  inflammation  are  for  the  most 
part  the  consequences  of  mechanical  injury  caused  by  the  presence  of 
the  infiltrated  salts.  He  cannot  admit  any  poisonous  effects  from  uric 
acid  or  its  salts,  and  is  therefore  inclined  to  suppose  that  in  the 
irregular  forms  of  gout  there  is  really  an  overlooked  precipitation  of 
urates  in  different  parts  of  the  body,  where  they  excite  disorder  by 
mechanical  interference  with  the  function  of  the  affected  structure. 
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That  this  is  not  an  improbable  hypothesis  is  shown  by  the  fact  that 
the  blood-semm  in  gouty  subjects  is  often  supersaturated  with  sodium 
bi-urate,  so  that  precipitation  into  the  tissues  may  be  very  easily 
occasioned. 

In  this  learned  exposition  of  the  chemistry  of  the  urates  its  author 
has  made  an  invaluable  contribution  to  science;  but  with  the  excep- 
tion of  the  demonstration  of  the  different  states  of  combination  into 
which  uric  acid  may  enter,  he  adds  very  little  to  our  knowledge  of  the 
pathogeny  of  gout.  With  the  witty  German  professor  we  may  say, 
after  reading  these  interesting  lectures,  that  gout  seems  to  consist  in 
the  excessive  facility  with  which  quadri-urates  are  transformed  into 
bi-urates.  But  whence  this  morbid  facility?  The  question  remains 
unanswered. 

Profoundly  impressed  with  the  difficulties  that  attend  a  purely 
humoral  theory  of  gout,  CuUen  and  many  of  his  followers,  more 
recently  Sir  Dyce  Duckworth,  have  sought  in  the  nervous  system 
a  controlling  influence  over  the  manifestations  of  the  disease.  The 
effects  of  mental  fatigue  and  violent  nervous  disturbance  in  the  deter- 
mination of  an  attack,  the  well-known  nervous  perturbations  that  ac- 
company inflammation  of  the  joints,  the  fugitive  and  migratory  char- 
acter of  the  phenomena,  the  intimate  connection  between  certain 
arthropathies  and  morbid  states  of  the  central  nervous  system,  as  in 
tabes  dorsalis,  all  seem  to  indicate  that  gout,  if  not  a  nervous  disease, 
is  most  profoundly  influenced  by  nervous  action.  A  kindred  disorder 
—arthritis  deformans — has  often  been  conjectured  to  be  the  conse- 
quence of  perverted  nervous  influences.  If  so,  why  may  not  gout, 
also,  be  a  reflection  of  cerebro-spinal  derangement? 

It  is  undoubtedly  true  that  the  nervous  system  does  intervene 
most  actively  in  all  the  phenomena  of  acute  gout.  Its  functions  are 
radically  modified  during  the  course  of  chronic,  senile  gout.  But  if 
we  meditate  upon  the  incipiency  of  the  malady,  as  it  is  developed  in 
previously  healthy  subjects  without  antecedent  heredity,  we  shall 
discover  that  the  nervous  symptoms  are  secondary  to  the  action  of 
morbid  causes  from  without.  It  is  the  unfavorable  climate,  the  de- 
ficient exercise,  the  luxurious  diet,  the  special  beverage,  that  is  in 
evidence  long  before  the  manifestation  of  any  morbid  nervous  phe- 
nomena. But  when  the  gouty  constitution  already  exists,  either  as 
an  inheritance  or  as  an  original  acquisition,  every  function  is  liable 
to  derangement,  and  the  signs  of  diathetic  disorder  may  be  traced  in 
every  organ  and  function.  A  vicious  circle  is  thus  established,  so 
that  disturbance  in  one  function  excites  disorder  in  another.  The 
nervous  system  intervenes  as  a  bond  of  communication  between  the 
various  structures  of  the  body,  and  opens  its  paths  for  the  distribu- 
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tion  of  morbid  movement,  somewhat  as  the  circulating  fluids  serve  to 
convey  morbid  matter  to  every  part  of  the  organism.  Of  any  more 
radical  or  efficient  participation  of  tlie  nervous  apparatus  in  the  gen- 
esis of  gout,  there  is  no  satisfactory  evidence. 

Quite  recently,  Bachford,  of  Cincinnati,  has  made  a  number  of 
interesting  observations  (Medical  News,  May  26th  and  Nov.  3d,  1894) 
on  the  action  of  paraxanthin  as  a  factor  in  the  etiology  of  migraine. 
He  confirms  the  results  obtained  by  Haig  in  similar  cases,  regard- 
ing the  increased  excretion  of  uric  acid  compounds  in  connection  with 
the  paroxysms  of  headache  or  epileptiform  convulsions  that  some- 
times replace  the  headache.  He  also  finds  that  coincidently  with 
this  evacuation  of  urates  there  is  a  decided  increase  of  paraxanthin 
in  the  urine.  This  incompletely  oxidized  nitrogenous  compound  is 
present  in  an  almost  infinitesimal  quantity  in  ordinary  urine;  but, 
in  cases  of  migraine  and  migrainous  epilepsy,  it  and  the  other  leu- 
comames  of  the  xanthin  group  are  discoverable  in  relatively  large 
quantities  in  the  urine.  According  to  Salomon,  one  litre  of  healthy 
urine  contains  only  one  milligramme  of  paraxanthin;  while  from  the 
same  quantity  voided  at  the  time  of  a  migrainous  epileptic  attack, 
Bange  and  Bachford,  employing  the  method  of  Salkowski  and  Salo- 
mon, obtained  a  cubic  centimetre  of  the  substance  in  the  form  of  a 
highly  concentrated  solution  giving  all  the  reactions  of  paraxanthin. 
One  minim  of  this  solution  injected  into  the  peritoneal  cavity  of  a 
full-grown  mouse  produced  great  exaggeration  of  reflex  excitability. 
This  was  followed  in  two  minutes  by  tetanic  contraction  of  all  the 
muscles,  which  continued  almost  without  intermission  for  three  hours, 
until  death  occurred.  From  these  experiments  it  is  evident  that, 
although  uric-acid  compounds  are  not  poisonous,  they  may  be  accom- 
panied by  other  kindred  substances  that  are  intensely  lethal.  Hai^ 
and  Bouchard  have  demonstrated  the  excessive  presence  of  urates  in 
the  aggregate  urine  that  is  discharged  during  and  after  the  attack  of 
gout.  Haig  has  also  made  clear  the  gouty  affinities  of  hemicrania. 
This  additional  research  of  Bachford  shows  that  the  other  nitrogenous 
excreta  of  the  uric-acid  group  are  simultaneously  increased  when 
urates  are  redundant  in  the  urine.  Taking  into  consideration  their 
intensely  poisonous  character,  it  seems  not  improbable  that  they 
may  exert  considerable  influence  in  determining  the  symptoms  of  the 
arthritic  crisis.  At  any  rate,  these  experiments  serve  to  indicate  the 
path  to  be  followed  in  future  researches  into  the  physiological  chem- 
istry of  gout. 

We  are  therefore,  at  the  conclusion  of  this  widely  extended 
8ur\'ey,  brought  to  a  conception  of  gout  as  a  fundamental  derange- 
ment of  the  constitution,  that  may  be  either  inherited,  or  acquired 
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through  a  persistent  course  of  insufficient  muscular  exercise,  gluttony, 
and  intoxication  with  highly  acidulated  alcoholic  and  etherealized 
beverages,  causing  disorder  of  digestion,  assimilation,  anabolism, 
and  elimination,  with  all  their  attendant  train  of  morbid  symptoms, 
accompanied  by  a  deposit  of  solidified  urates  infiltrating  the  tissues 
in  and  near  the  joints,  culminating  in  violent  nervous  crises  connected 
with  articular  inflammation,  and  tending  to  the  final  establishment 
of  permanent  disease,  principally  involving  throughout  the  entire 
body  the  organs  of  locomotion,  circulation,  and  excretion. 

Treatment. 

Hygienic  and  Prophylactic. 

Since  gout  is  a  constitutional  disorder  of  nutrition  that  is  either 
inherited  or  acquired,  and  since  it  exists  as  a  diathesis  in  which 
are  manifested  intermittent  paroxysmal  attacks  that  may  finally  be- 
come merged  in  the  phenomena  of  chronic  gout,  it  follows  that  the 
treatment  must  be  preventive  when  there  is  danger  that  the  constitu- 
tion may  be  undermined ;  it  must  be  constitutional  and  general  when 
dealing  with  the  diathesis;  and  special  and  local  during  acute  at- 
tacks. Chronic  gout  requires  a  combination  of  general  and  topical 
medication,  together  with  careful  observation  of  hygienic  regulations. 
The  range  of  therapy  in  this  disease  is,  therefore,  exceedingly  wide 
and  comprehensive.  There  is  no  room  for  doubt  regarding  the  ad- 
vantages to  be  derived  from  properly  directed  treatment,  even  though 
it  be  admitted  that,  once  acquired,  the  gouty  diathesis  is  permanent. 
Many  incurable  disorders  are  among  those  that  offer  the  greatest  op- 
portunity for  the  exhibition  of  therapeutical  skill  in  the  relief  of 
suffering  and  the  prolongation  of  life.  It  is  also  all  important  to 
guide  the  heirs  of  an  arthritic  inheritance  in  a  way  that  shall  mini- 
mize the  consequences  of  ancestral  misfortune.  If  their  constitutional 
predispositions  are  thoroughly  comprehended,  the  transient  maladies 
which  they  may  experience  can  be  more  safely  and  speedily  conducted 
to  a  successful  conclusion  than  if  they  are  subjected  to  a  treatment 
without  reference  to  their  diathetic  peculiarities.  And  when  the 
frightful  suffering  of  an  articular  crisis  is  experienced,  even  the  most 
obdurate  sceptic  must  admit  the  necessity  for  anodyne  measures, 
because  no  patient  under  such  circumstances  can  be  persuaded  to  find 
comfort  in  scientific  explanations  of  the  self-limited  and  curative 
nature  of  the  spontaneous  evacuations  that  constitute  the  principal 
phenomena  of  the  attack.  By  judicious  aid  afforded  during  the 
paroxysms  much  subsequent  disorder  may  be  averted,  and  the  return 
of  these  paroxysms  may  be  prevented  or  at  least  may  be  longer  -posir 


470  LYMAN— GOUT. 

poned,  especially  if  medical  treatment  be  reinforced  by  efficient  hy- 
gienic measures  during  the  intervals  of  apparent  health.  Of  the 
highest  importance  is  a  due  recognition  of  the  fact  that  gout  is  not  an 
occasionally  recurring  malady  that  consists  merely  of  certain  articular 
manifestations  of  an  inflammatory  character.  This  is  the  narrow 
view  of  the  uninstructed  laity,  and  it  is  one  of  the  principal  obstacles 
to  prophylactic  and  hygienic  treatment.  Hence  the  importance  of 
instruction  as  well  as  medication;  for  these  i)eople  must  be  made  to 
understand  that  the  disease  is  not  seated  in  their  joints  only,  but 
that  it  is  an  affection  of  the  entire  organism,  and  that  it  will  inevitably 
lead  to  serious,  if  not  fatal,  disorder  of  the  vital  organs  of  the  body 
unless  restrained  by  wholesome  living  and  a  wisely  directed  therapy. 
By  such  far-seeing  providence  it  will  be  often  possible  to  rescue  men 
who  would  be  otherwise  totally  wrecked  before  their  time. 

In  order  to  carry  into  effect  a  rational  system  of  prophylaxis  it  is 
necessary  to  recognize  the  existence  of  the  arthritic  diathesis,  and  to 
comprehend  the  fact  that  by  reason  of  its  establishment  through  in- 
heritance or  acquisition,  the  processes  of  nutrition  are  modified  in  a 
way  that  leads  to  intoxication  and  encumberment  of  the  organism 
with  imperfectly  oxidized  nitrogenous  compounds  that  are  chiefly 
derived  from  the  food.  Since  in  the  majority  of  cases  the  diathesis 
is  inherited,  it  is  important  to  begin  at  the  earliest  age  with  the 
children  of  arthritic  families,  and  to  enforce  through  life  such  hygi- 
enic rules  as  are  calculated  to  obviate  the  tendencies  that  grow  out  of 
the  working  of  a  defective  constitution.  From  earliest  infancy 
the  child  should  be  accustomed  to  the  open  air,  and  should  be  reared 
in  a  dry  and  sunny  yet  cool  and  bracing  climate.  The  vast  interior 
of  the  continental  masses  of  land  in  the  northern  hemisphere,  and  the 
highlands  of  South  America  and  northern  Africa,  afford  the  nearest 
approximation  to  these  conditions.  For  the  inhabitants  of  damp 
and  chilly  sea-coasts,  a  removal,  at  least  during  the  unfavorable 
seasons  of  the  year,  to  a  more  favored  region  should  be  advised.  In 
addition  to  the  ordinary  athletic  sports  in  the  open  air,  horseback 
exercise  should  be  practised  by  the  growing  child  as  soon  as  he  can 
hold  himself  upon  the  saddle.  The  functions  of  the  skin  most  be 
promoted  by  daily  baths,  and  by  the  use  of  friction  with  coarse 
towels,  brushes,  hair-mittens,  and  the  like.  The  diet  must  be  regu- 
lated so  as  to  avoid  excess  of  all  kinds.  Sweets  and  lean  meat  are 
to  be  used  with  great  moderation.  Every  child  should  be  taught  to 
like  milk,  and  to  drink  it  in  considerable  quantity,  sincf^  no  other 
article  of  food  exerts  so  great  an  inhibitory  influence  over  the  forma- 
tion of  intestinal  toxins.  Tea  and  coffee,  tobacco  and  alcohol  most 
never  be  allowed  to  the  growing  child  or  youth,  since  they  all  serve 
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to  retard  the  processes  of  metabolism  and  oxidation  in  the  tissues 
upon  which  the  healthy  liberation  of  bodily  force  is  dependent.  It 
may  seem  superfluous  to  advise  a  very  moderate  course  of  study  in 
the  intellectual  training  of  such  children,  but  it  is  among  that  class, 
precisely,  that  restraint  rather  than  stimulation  is  needed,  for  it  is 
in  the  foremost  families,  and  within  the  circle  of  the  bright  and  active 
members  of  society,  that  these  precautions  are  most  needed.  A  broad 
and  comprehensive  education,  including  a  knowledge  of  the  laws  of 
health,  and  the  cultivation  of  a  habit  of  self-restraint,  should  be  pre- 
ferred to  the  miserable  system  of  cramming  for  examinations  that 
is  now  generally  practised  in  our  public  schools  and  universities  as 
the  ideal  method  of  preparation  for  the  labor  and  responsibility  of 
public  life. 

Diet 

A  similar  course  should  be  prescribed  in  all  cases  where  there  is 
danger  that  a  healthy  individual  may  become  arthritic.  Unfortu- 
nately, however,  the  physician  is  seldom  consulted  until  the  diathesis 
has  been  acquired.  It  then  becomes  necessary  to  regulate  the  diet 
of  the  patient,  in  order  to  obviate,  so  far  as  possible,  the  minor  ac- 
cidents that  precede  the  occurrence  of  articular  inflammation,  and  to 
prevent  the  deposit  of  urates  in  the  joints  or  elsewhere.  If  the 
patient  be  tractable,  much  can  be  done  to  postpone,  if  not  actually  to 
abort,  the  crises  that  otherwise  would  be  precipitated  by  an  injudi- 
cious regimen. 

Since  a  large  part  of  the  injury  that  is  eflfected  during  the  course 
of  gout  is  due  to  an  excess  of  urates  in  the  system,  and  since  the 
etiology  of  the  disease  is  closely  connected  with  the  formation  and 
circulation  of  imperfectly  oxidized  nitrogenous  compounds,  it  is  ex- 
pedient to  limit  the  ingestion  of  alimentary  substances  that  are  rich 
in  nitrogen.  In  order  to  facilitate  this  arrangement.  Sir  W.  Koberts 
has  constructed  the  following  table  that  shows  at  a  glance  the  average 
percentage  of  albuminous  substances  contained  in  different  articles 
of  food: 


Albuminoid 
AimiAL  Food.  matter. 

Butcher's  meat 10  per  cent. 

Fowl 20  " 

Game 22  " 

Pish 17  " 

Eggs 13  « 

Milk 4  *• 

Cheese 80  " 


Albuminoid 
Vkobtablb  Food.  matter. 

Bread 8  per  cent. 

Oatmeal 12  " 

Rice • 6      " 

Green  peas 6  " 

Potatoes 2  " 

Carrots,  turnips 1  to  2  " 

Green  vegetables  &  salads,  1  **  2  ^ 

Fresh    fruit     (excluding 

nuts) 0.5  «  1  - 


J 
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In  making  use  of  such  a  table  it  is  necessary  to  take  into  account 
the  relative  quantities  of  these  articles  as  they  are  usually  eaten. 
Thus  cheese,  which  contains  30  per  cent,  of  nitrogenous  matter,  may 
be  very  harmless  when  taken  in  small  quantity  as  a  relish,  thongh 
quite  as  injurious  as  butcher's  meat  if  consumed  in  corresponding 
amount.  In  the  same  way  it  may  be  perfectly  safe  to  use  a  Utile 
meat,  though  wholly  unwise  to  take  it  in  any  considerable  quantity. 
Haig  has  shown  in  his  own  person  the  great  advantage  of  leaving  off 
the  use  of  butcher's  meat  in  cases  of  hemicrania.  In  the  work  which 
has  been  refen*ed  to  above  he  says :  "  Having  been  all  my  life  a  sufferer 
from  migraine  it  was  in  the  autumn  of  1882  that  in  despair  of  obtain- 
ing any  complete  relief  from  drugs,  and  not  without  some  fear  that  I 
was  really  suffering  from  organic  disease,  I  gave  up  all  butcher's 
meat  and  replaced  it  by  milk  and  fish. 

**  I  had  previously  tried  a  great  variety  of  alterations  in  diet,  in- 
cluding an  increased  allowance  of  meat  and  various  alterations  in 
quantity  and  quality  of  less  important  constituents,  such  as  sugar, 
tea,  coffee,  and  tobacco,  without  any  noticeable  result.  But  on  the 
non-meat  diet  a  change  was  at  once  apparent;  my  headaches  dimin- 
ished both  in  fre(iuency  and  severity,  and  from  an  average  of  one  a 
week  they  fell  steadily  as  the  diet  was  persevered  in,  do\\Ti  to  one  in 
a  month,  one  in  three,  six,  eight,  or  twelve  months,  and  eventually 
eighteen  months  elapsed  without  an  attack  of  notable  severity." 

As  a  control-experiment  the  author  found  that  a  few  meals  of 
meat  and  wine  would  at  any  time  reproduce  his  headaches  in  all  their 
pristine  severity. 

Now  we  know  that  migraine  is  one  of  those  disorders  that  are 
usually  symptomatic  of  the  arthritic  diathesis ;  'hence  the  great  value 
of  this  experience — which,  by  the  way,  is  not  uncommon — as  indica- 
tive of  the  proper  method  of  prophylaxis  whenever  the  predisposition 
to  gouty  disorders  exists. 

It  is  claimed  by  many  authors  that  abstinence  from  meat  is  not 
expedient  in  all  cases,  and  some  have  gone  so  far  as  to  advise  the 
contrary  regimen,  forbidding  the  consumption  of  sugar  and  starch, 
and  enjoining  the  use  of  animal  food  almost  altogether.  It  is  urged 
by  these  teachers  that  many  persons  are  unable  to  live  without  meat, 
and  that  a  vegetable  diet  causes  severe  dyspepsia,  accompanied  by 
flatulence,  acid  eructations,  and  various  other  disorders  that  are  ob- 
viated by  an  almost  exclusively  animal  diet.  Among  the  laity  it  is 
common  to  encounter  a  prejudice  against  the  use  of  milk  as  an  article 
of  food,  because,  as  they  say,  **  it  makes  me  bilious."  Now,  there  is 
for  all  these  opinions  a  certain  foundation  of  fact.  It  is  true  tliat 
for  the  majority  of  people  a  mixed  diet  is  desirable.     But,  when 
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called  upon  to  deal  with  an  individual  who  is  predisposed  to  arthritic 
diseases,  we  are  brought  in  contact  with  a  morbid  constitution,  and 
frequently  with  a  depraved  appetite  and  retarded  nutrition.  Haig 
has  shown  that  under  such  circumstances  animal  food  gives  present 
relief  at  the  expense  of  future  suffering.  We  find  such  patients  eager 
for  "  strong  food,"  and  soon  suffering  if  they  do  not  have  it,  but  also 
tormented  at  intervals  by  '^  sick  headaches,"  bilious  attacks,  etc.,  until 
an  articular  crisis  clears  their  pathological  atmosphere.  Those  same 
patients,  however,  if  gradually  accustomed  to  a  milk,  cereal,  and 
vegetable  diet,  will  lose  their  craving  for  animal  food,  and  will  find 
themselves  relieved  of  their  voracious  appetites  and  also  of  their 
dyspepsia  and  other  disorders.  There  are  very  few  patients  who 
cannot  learn  to  take  milk  to  their  great  advantage,  if  they  will  con- 
sent to  begin  with  small  quantities — a  spoonful  with  each  meal,  or 
every  hour  or  two,  as  the  case  may  require — followed  by  a  daily  in- 
crease of  the  amount  until  it  can  be  taken  with  perfect  freedom. 

Particularly  useful  is  milk  in  all  cases  of  intestinal  fermentation, 
for  it  has  been  shown  that  a  milk  diet  causes  great  reduction  of  the 
hydrogen-ethereal  sulphates  that  are  formed  in  the  intestine  and  are 
discharged  with  the  urine.  The  same  thing  is  true  of  the  toxic  com- 
pounds of  the  xanthin  class.  Consequently  it  is  important  to  form 
the  habit  of  depending  largely  on  milk  as  an  article  of  diet  in  these 
cases.  The  patient  should  be  instructed  that  his  "  biliousness"  is  the 
result  of  disease,  and  not  a  consequence  of  drinking  milk.  He  should 
also  be  encouraged  by  the  information  that  the  constipation  which 
first  follows  such  diet  will  in  the  course  of  a  few  weeks  be  cured  by 
the  milk  itself.  In  this  way  all  but  a  very  few  can  be  taught  and 
benefited.  Occasionally,  some  remarkable  idiosyncrasies  relative  to 
milk  will  be  encountered,  in  the  form  of  urticarious  rashes,  and  their 
like,  whenever  it  is  tasted,  even  in  the  smallest  quantity.  An  exclu- 
sively milk  diet  must  not  be  prescribed  for  patients  who  are  leading 
an  active  life  of  muscular  exertion-.  For  them  a  variety  of  food  is 
needful,  and  a  certain  amount  of  meat  is  essential  to  the  accomplish- 
ment of  really  hard  work.  Fortunately,  however,  gout  is  rare  among 
this  class  of  laborers,  unless,  like  the  London  'longshoremen,  they 
consume  excessivee  quantitis  of  porter,  thus  overloading  their  tissues 
with  unnecessary  nutriment.  Herein  lies  the  kernel  of  the  whole 
matter:  avoid  all  excess  in  eating  and  drinking.  When  a  patient 
gorges  himself  every  day  of  his  life  upon  appetizing  viands  selected 
from  a  vast  and  varied  diet-list,  any  kind  of  restriction  will  prove  bene- 
ficial. Such  people,  for  the  reasons  specified  by  Haig,  usually  find 
it  easier  to  give  up  vegetables  rather  than  savory  meats.  Both  to- 
gether have  been  too  much,  but  upon  meat  alone  they  begin  to  feel 
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an  improvement.  Yet  for  many  this  is  only  a  temporary  relief,  and 
after  a  time  the  old  nitrogenous  encumberment  reappears.  Far  safer 
is  the  position  of  one  who  can  surrender  flesh  food,  nourishing  him- 
self upon  milk  and  vegetables.  He  may  experience  more  discomfort 
at  first,  but  soon  his  morbid  craving  for  nitrogenous  substances  will 
subside,  his  acid  dyspepsia  will  gradually  disappear,  cardiac  inter- 
mission and  irregularity  will  be  arrested,  neuralgia  and  headache  ^ill 
cease  or  be  greatly  relieved,  despondency  will  give  way  to  cheerful- 
ness, and  the  intellectual  functions  will  acquire  a  degree  of  lucidity 
to  which  the  patient  has  been  long  a  stranger.  Such  people  have 
been  over-fed;  the  reduction  of  the  quantity  they  consume  is  the 
thing  of  prime  importance,  and  at  first  it  matters  little  whether  they 
abandon  flesh  or  the  saccharine  and  starchy  elements  of  their  over- 
abundant diet.  In  the  long  run,  howeveir,  they  will  be  the  better  for 
a  non-nitrogenous  regimen.  The  learning  and  skill  of  the  physician 
will  flnd  ample  opxx)rtunity  for  display  in  the  guidance  of  these 
patients  to  the  adoption  of  a  diet  that  is  suited  to  their  condition  and 
necessities.  In  the  vast  majority  of  cases  it  will  be  found  that  after 
a  few  weeks  dysi)eptic  subjects,  who,  on  a  full  diet,  were  continually 
complaining  of  their  inability  to  tolerate  fruits  and  vegetables,  will 
now  have  no  difliculty  in  digesting  such  substances,  to  their  great 
advantage  in  the  matter  of  constipation,  hemorrhoidal  attacks,  and 
other  kindred  complications.  Sir  A.  Garrod  has  shown  the  utiUty 
of  a  vegetable  diet  as  a  source  of  hippuric  and  benzoic  acids  which 
act  as  solvents  of  uric-acid  compounds.  By  varying  the  food  of  a 
patient  it  will  be  found  that  upon  a  flesh  diet  the  urine  becomes 
charged  with  urates,  and  it  deposits  free  uric  acid  when  cooled.  If  he 
is  fed  with  vegetables  and  cold  water,  the  uric  acid  compounds  quickly 
disappear,  and  are  replaced  by  hippuric  acid.  Led  by  considerations 
of  this  sort,  and  confirmed  by  his  own  fortunate  experience,  Haig 
has  prepared  the  following  diet-table  which  will  be  found  generally 
useful  in  cases  of  predisposition  to  arthritic  disorders.  It  is  ako 
of  great  value  for  the  guidance  of  elderly  people  who,  though  not  act- 
ually gouty,  are  subject  to  hemicrania,  neuralgia,  and  other  kindred 
affections. 

*^  Breakfast — A  large  soup-plate  half-full  of  porridge,  eaten  with 
milk,  and  salted. 

"A  few  mouthfuls  of  eggs,  prepared  in  various  ways;  or  some 
mushrooms,  tomatoes,  or  other  vegetables,  and  occasionally  fish. 

"  One  or  two  rounds  of  bread,  or  its  equivalent  in  toast  or  scones, 
with  plenty  of  butter. 

**  A  cup  of  milk  (previously  boiled)  flavored  with  tea,  coffee,  or 
cocoa. 
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"Finish  with  a  small  quantity  of  any  fruit  that  is  in  season. 

'^  Lunch, — Potato  and  one  other  vegetable,  cooked  in  various  ways 
(a  plain  boiled  potato,  the  summit  of  ordinary  English  vegetable 
cookery,  I  never  have  on  my  table;  my  cook  has  been  educated  to 
better  things  than  that),  eaten  with  butter,  fat,  or  various  sauces. 

"  Pudding,  tart,  or  stewed  fruit. 

**  Biscuit  and  butter,  with  cheese.  (Biscuit,  bread  and  breadstuffs 
are  taken  in  considerable  quantity,  not  a  mere  mouthful  or  two,  as  is 
often  the  case  with  meat-eaters ;  and  those  who  attempt  to  reduce 
their  meat  without  increasing  their  breadstuffs  are  likely  to  get  into 
difficulties.) 

'^  A  little  fruit  as  at  breakfast. 

"For  drink,  a  little  milk,  which  in  winter  is  often  warm;  or 
water,  often  taken,  in  summer,  with  a  little  fruit  syrup,  such  as 
Stower's  Lime-Juice  Cordial. 

'^Afternoon  Tea, — Bread  and  butter  and  cake  of  various  kinds. 
A  little  milk  and  water  flavored  with  tea. 

"^Dinner. — Soup  made  without  meat  stock.  (See  recipes  in 
*Maigre  Cookery,'  by  Sidney  Lear;  London,  Rivingtons.) 

*"  Fish  or  an  egg,  or  a  small  bit  of  meat  is  occasionally  substituted 
for  these. 

"  Two  vegetables,  with  sauces,  butter,  or  fat. 

"  Any  ordinary  pudding,  tart,  or  stewed  fruit. 

"  Biscuit  and  butter,  and  perhaps  cheese,  if  the  quantity  of  fish 
or  egg  has  been  small. 

"  A  good  supply  of  various  fruits  for  dessert. 

"For  drink,  water  with  fruit  syrup,  aerated  waters,  or  a  little 
milk,  which  I  often  take  warm  in  winter. 

"A  tumbler  of  water,  aerated  water,  or  in  winter  hot  water  at 
bedtime. 

"  It  is  not  necessary  to  interfere  with  established  habits  as  to  wine, 
beer,  or  spirits,  unless  they  are  obviously  doing  harm,  for  once  the 
introduction  and  formation  of  urates  (and  nitrogenous  toxines)  has 
been  reduced,  the  effects  of  these  beverages  in  preventing  elimination 
may  almost  be  neglected." 

During  early  life  the  subject  of  the  arthritic  diathesis  can  usually 
enjoy  great  latitude  in  the  use  of  fruits,  but,  as  the  years  advance, 
and  the  tendency  to  gouty  disorder  becomes  more  pronounced,  many 
patients  grow  intolerant  of  the  vegetable  acids.  For  such  people  it 
is  unsafe  to  eat  currants,  gooseberries,  grapes,  tomatoes,  and  other 
fruits  or  vegetables  that  are  rich  in  acid.  When  the  tissues  are 
charged  with  nitrogenous  poisons,  a  slight  indulgence  in  acid  fruits 
or  drinks  may  be  sufficient  to  cause  pain  in  certain  joints,  headache. 
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dyspepsia,  and  other  premonitory  symptoms  of  a  gouty  attack. 
Still,  it  is  a  noteworthy  fact  that  imlividual  idiosyncrasies  are  so 
variable  that  many  x>ersons  can  with  impunity  tolerate  what  would 
be  almost  poisonous  to  others. 

The  use  of  sugar  has  been  greatly  decried,  but  here  again  there 
is  no  evidence  that  it  is  directly  injurious.  Only  when  it  is  taken  as 
part  of  an  excessive  diet  is  it  harmful  bj*^  furnishing  fermeutable 
matter  to  the  contents  of  the  stomach  and  intestines.  Especially 
when  associated  with  alcohol  in  wines  and  malt  liquors  it  is  likely  to 
add  to  the  acidity  and  flatulence  that  render  the  patient  so  uncom- 
fortable. It  is  thus  that  cider  and  similar  drinks  may  be  harmful. 
Vinegar,  pickles,  salads,  and  similar  articles  in  which  acids,  starches, 
and  sometimes  sugars  are  combined,  are  generally  productive  of 
injury  and  discomfort. 

The  question  of  beverages  is  one  of  the  most  important  matters 
for  consideration  in  this  connection.  It  is  one  of  the  oldest  observa- 
tions that  water-drinkers  seldom  suffer  with  gout.  The  passage  of 
water  through  the  tissues  promotes  interstitial  oxidation,  and  assists 
in  the  removal  of  refuse  matters  that  are  delayed  on  their  way  to  the 
kidneys.  A  number  of  experimenters  have  noted  an  increase  in  the 
quantity  of  urea  in  the  urine  after  copious  draughts  of  pure  water. 
When  gravel  is  associated  with  gout,  the  effect  of  waters  which  are 
almost  chemically  pure,  like  that  of  the  Poland  Spring  in  Maine,  is 
sometimes  quite  remarkable.  Patients  who  drink  freely  of  such 
water  are  often  rewarded  by  an  abundant  discharge  of  sand  and 
gravel  with  the  urine,  followed  by  complete  relief  from  preceding 
uneasiness  in  the  region  of  the  kidneys.  When  such  spring  waters 
cannot  be  obtained,  an  excellent  substitute  may  be  found  in  the  dis- 
tilled water  from  which  artificial  ice  is  made,  or  even  in  the  condensed 
steam  from  an  engine  boiler.  The  temperature  of  the  water  that  is 
drunk  should  be  determined  by  the  object  in  view.  When  simple 
diuresis  is  desired,  the  beverage  should  be  cold ;  but  if  it  be  desirable 
to  quicken  the  action  of  the  skin,  and  to  stimulate  a  feeble  circulation, 
hot  drinks  are  to  be  preferred.  In  winter  especially,  and  when  the 
digestive  functions  are  debilitated,  the  effect  of  warmth  is  desirable 
in  order  to  avoid  the  temporary  arrest  of  gastric  secretion  that 
follows  a  cold  draught. 

Alcoholic  beverages  do  not  exert  any  appreciable  influence  upon 
the  development  of  the  gouty  diathesis  unless  taken  in  the  form  of 
wine  or  malt  liquors.  Sir  William  Koberts  has  shown  that  the  addi- 
tion of  alcohol  to  the  liquid  in  which  sodium  bi-urate  is  held  is  with- 
out effect  upon  the  solubility  of  the  salt,  or  influence  of  any  kind  in 
the  way  of  accelerating  or*  retarding  its  precipitation.     It  is,  more- 
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over,  a  matter  of  common  observation  that  distilled  spirits  are  con- 
sumed in  large  quantities  by  whole  races  of  men  who  never  become 
gouty. 

But  the  consumption  of  wine  and  malt  liquors,  if  conjoined  with 
abundant  nitrogenous  aliment,  does  seem  to  favor  the  occurrence  of 
arthritic  disorders.  Now,  these  beverages  differ  from  spirits  chiefly 
in  the  fact  that  they  contain  various  saccharine  substances,  acids, 
and  a  certain  amount  of  ether  due  to  the  action  of  acid  upon  the 
alcohol  that  they  contain.  Beer  contains  acids  in  a  comparatively 
small  quantity,  but,  when  consumed  in  the  enormous  draughts  that 
are  common  among  the  votaries  of  Gambrinus,  the  amount  of  acid 
that  is  introduced  into  the  body  may  be  very  considerable.  In  this 
way  the  accumulation  of  urates  and  other  nitrogenous  refuse  is  aided. 
The  ethers,  also,  which  give  odor  and  flavor  to  wines  are  not  without 
influence  upon  the  processes  of  oxidation  in  the  tissues  to  which  they 
are  carried.  According  to  Bence  Jones,  the  various  wines  in  common 
use  may  be  ranked  in  the  order  of  their  acidity,  beginning  with  the 
lowest:  Sherry,  port,  champagne,  claret,  madeira,  burgundy,  Ehine 
wine  and  Moselle.  Haig  declares  as  the  result  of  his  analysis  that 
"  Champagne  is  about  the  most  acid  of  wines,  and  the  cheaper  beers 
are  generally  more  acid  than  those  of  better  quality.  I  found  acidity 
equivalent  to  18  grs.  of  oxalic  acid  in  a  pint  of  4d.  ale,  and  25  grs. 
in  a  pint  of  stout.  Sherry,  37  grs.  in  a  pint.  Port  about  the  same. 
Claret,  46  grs.  to  the  pint,  and  champagne,  49  grs.  to  the  pint."  Ac- 
cording to  Sir  A.  Garrod :  "  The  least  acid  of  all  alcoholic  fluids  are 
Geneva  and  whiskey." 

Haig  is  however  quite  positive  that  the  ordinary  use  of  alcoholic 
beverages  is  innocuous  as  regards  the  development  of  gout,  provided 
that  the  blood  and  the  tissues  be  kei>t  clear  of  nitrogenous  refuse 
through  the  adoption  of  a  properly  regulated  diet.  In  all  cases  such 
drinks  should  be  largely  diluted  with  water.  Sydenham  counselled 
such  dilution  of  the  strong  ales  affected  by  his  countrymen.  The 
French  also  always  practise  a  similar  attenuation  of  their  light 
wines.  The  famous  Erasmus  appears  in  his  letters  to  have  thought 
differently  of  the  matter,  and  he  died  miserably  of  gout  and  stone  in 
the  bladder. 

The  non-alcoholic  beverages,  tea,  coffee,  and  chocolate,  are  toler- 
ated with  difliculty  by  the  arthritic  constitution.  Many  patients  suf- 
fer severely  with  migraine  so  loi^  as  they  indulge  in  the  use  of  these 
drinks  with  their  meals.  This  is  due  in  part  to  the  caffeine — a  nitrog- 
enous substance — which  they  introduce  into  the  tissues,  and  in  part, 
as  Haig  has  shown  by  exx)eriment,  to  the  accumulation  under  their 
influence  of  urates  and  other  nitrogenous  matters  in  the  body.     Oaf- 
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feine  is  said  to  retard  the  processes  of  metabolism,  hence  its  anfavor- 
able  influence  in  all  cases  where  metabolism  needs  acceleration. 

We  are  thus  brought  back  to  the  beverages  of  childhood — milk 
and  water — as  the  only  liquids  that  are  fitted  for  the  harmless  irriga- 
tion of  the  tissues.  Especially  true  is  this  when  the  organization  of 
those  tissues  is  modified  or  in  danger  of  modification  through  the 
influence  of  hereditary  causes  or  acquired  habits  of  excess  in  the 
matter  of  eating  and  drinking. 

By  a  careful  modification  of  the  diet  upon  the  principles  that  have 
been  thus  indicated,  it  is  possible  to  reduce  very  considerably  the 
nitrogenous  refuse  of  the  body.  Haig  ascertained,  as  a  result  of 
rei)eated  observations,  that  while  on  ordinary  food  his  daily  excretion 
of  urea  was  from  five  hundred  to  six  hundred  grains  per  diem,  it  was 
reduced  to  about  three  hundred  and  fifty  grains  after  the  adoption  of 
a  restricted  diet.  Finding  also  that  under  all  circumstances  the  pro- 
duction of  uric  acid  bears  to  urea  the  ratio  of  1 :  33  or  1 :  35  there  must 
be  a  corresponding  reduction  of  the  less  oxidized  comx>ounds  of 
nitrogen.  There  will  therefore  be  less  opportunity  for  the  accumu- 
lation of  those  substances  in  the  tissues  and  less  chance  of  the  con- 
sequent occurrence  of  nitrogenous  poisoning. 

Exercise. 

The  whole  process  of  interstitial  oxidation  can  be  farther  facili- 
tated by  exercise  in  the  open  air  which  serves  to  increase  the 
respiration  and  to  favor  the  absorption  of  oxygen  by  which  it  may 
be  possible  to  increase  in  some  degree  the  amount  of  urea  at  the 
expense  of  uric  acid  and  the  other  incompletely  oxidized  compounds 
of  nitrogen.  It  is,  however,  still  an  open  question  whether  mus- 
cular exercise  does  actually  disturb  the  ratio  between  urea  and 
the  other  nitrogenous  compounds  by  promoting  their  oxidation 
into  urea,  or  whether  the  undoubtedly  good  effects  of  manual  kbor, 
gymnastics,  and  other  methods  of  promoting  muscular  contrac- 
tion are  due  to  anything  more  than  the  improvement  in  excretion 
that  follows  such  exertions.  It  is  certain  that  the  exchanges  in  mus- 
cular tissue  are  greatly  increased  by  use,  and  that  the  excretion 
of  refuse  products  from  such  tissues  is  also  accelerated  in  a  corre- 
sponding degree,  thus  affording  opportunities  for  the  introduction  of 
fresh  supplies  of  nutriment  and  for  the  liberation  of  the  energy  that 
they  incorporate  with  the  substance  of  the  organism.  But  when  the 
gouty  diathesis  has  been  fully  established  it  becomes  necessary  with 
regard  to  all  forms  of  muscular  exertion  to  practise  the  same  moder- 
ation that  is  advisable  in  the  matter  of  diet.  Excessive  labor  and 
unusual  exercises  may  serve  to  precipitate  an  attack  of  gout  if  the 
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predisi)08ition  be  fully  deyelox>ed.  In  this  respect  exercise  may  pro- 
duce a  result  that  is  analogous  to  what  is  observed  when  a  patient 
whose  tissues  are  saturated  with  nitrogenous  refuse  begins  a  course 
of  diet  from  which  flesh  is  eliminated.  The  toxic  compounds  that 
had  been  stored  in  the  tissues  where  their  noxious  action  was  mini- 
mized to  the  lowest  degree  now  become  soluble  and  are  transported 
by  the  circidating  fluids  to  the  nervous  tissues,  where  they  produce 
feelings  of  depression,  despondency,  and  exhaustion  that  will  persist 
until  the  whole  surplus  has  been  discharged  from  the  body.  Sudden 
changes  alike  in  diet  and  exercise  are  therefore  to  be  deprecated,  and 
in  all  things  the  system  must  be  gradually  habituated  to  the  new 
order  of  life. 

Bathing. 

Baths  of  all  kinds  may  be  employed  with  considerable  advantage, 
if  rightly  used.  But  it  must  be  always  kept  in  mind  that  arthritic 
subjects  are  far  more  sensitive  than  others  to  heat  and  cold,  and  to 
variations  of  temperature.  For  this  reason,  if  for  no  other,  such 
persons  must  exercise  more  than  ordinary  caution  in  the  matter  of 
bathing.  Since  the  act  of  taking  a  bath  is  in  many  respects  equiva- 
lent to  active  exercise,  the  same  rule  that  applies  to  muscular  exer- 
tion should  control  the  use  of  baths.  Moderation  is  the  rule.  The 
patient  must  not  indulge  too  frequently  nor  for  too  long  a  time.  The 
age  and  vigor  of  the  subject  should  also  be  taken  into  consideration. 
For  young  and  vigorous  people,  whose  viscera  are  still  in  a  healthy 
condition,  cold  plunge-baths  may  be  permitted.  If  the  patient  be  of 
a  delicate  organization,  cool  sponge-baths,  followed  by  vigorous 
friction  with  coarse  towels  and  brushes,  should  have  the  preference. 
But  if  there  be  feeble  reaction  after  the  bath ;  if  there  be  an  abiding 
sense  of  chilliness,  with  a  cyanotic  hue  upon  the  skin,  cold  bathing 
must  be  forbidden,  especially  if  there  be  any  suspicion  of  renal  insuffi- 
ciency. In  all  such  cases,  warm  baths  are  indicated.  The  particular 
kind  of  warm  bath  must  be  ordered  after  careful  examination  of  the 
individual  peculiarities  of  the  subject.  Warm-water  baths  are  to  be 
recommended  for  those  who  can  remain  indoors  during  the  greater 
part  of  the  time,  and  for  the  victims  of  renal  or  hepatic  or  nervous 
disorder.  The  bath  should  be  of  short  duration,  and  should  be 
followed  by  repose  in  bed  for  an  hour  before  exposure  to  cold  air. 
Such  a  bath  may  be  taken  in  the  morning  before  breakfast,  and  be 
followed  with  a  cup  of  hot  milk  colored  with  tea  or  coffee;  then,  re- 
turning to  bed,  the  patient  will  easily  sleep  till  noon,  when  he  should 
dress,  and  partake  of  a  temperate  breakfast  according  to  the  diet-list 
recommended  on  a  previous  page.     For  patients  who  are  full-blooded 
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or  who  are  suffering  with  obesity,  considerable  caution  is  necessary, 
for  they  are  often  greatly  debilitated  by  long  immersion  in  hot  water, 
and  by  the  copious  i)erspiration  that  follows.  Such  persons  should 
take  dry  hot-air  baths,  if  heat  be  desirable,  since  they  are  more 
stimulating  than  vapor  baths  or  warm-water  baths.  Many  patients 
who  experience  a  sensation  of  suffocation  in  a  Russian  steam  bath 
can  sit  in  the  hot  room  of  a  Turkish  bath  with  perfect  comfort. 
Whenever  there  is  a  tendency  to  bronchial  catarrh,  or  when  the 
heart  is  enfeebled  by  any  cause,  dry  hot  air  is  much  more  tolerable 
than  moist  heat.  In  the  majority  of  cases  that  can  tolerate  these 
baths,  the  ultimate  effects  are  beneficial.  At  first,  there  may  be 
complaint  of  exhaustion  and  depression  of  spirits,  for  the  reason  that 
perspiration  increases  the  alkalinity  of  the  blood  and  its  power  of 
holding  urates  and  other  nitrogenous  substances  in  solution.  Thus 
dissolved  they  are  conveyed  to  the  nervous  centres,  where  such  sub- 
stances as  paraxanthin,  gerontin,  etc.,  exert  their  toxic  influence, 
which  is  manifested  under  the  form  of  exhaustion,  debility,  and  ex- 
treme mental  depression.  After  a  time,  however,  especially  if  the 
diet  be  properly  regulated,  and  the  hepatic  excretions  be  aided,  these 
substances  are  so  far  eliminated  as  to  produce  a  complete  change  in 
the  condition  and  feelings  of  the  patient.  The  first  experiences  of 
one  who  undertakes  a  course  of  such  baths  cannot,  therefore,  deter- 
mine the  final  result. 

Sea-bathing  is  usually  the  equivalent  of  a  cold  bath.  It  is  only 
l)ermissible  to  those  who  are  young  and  comparatively  healthy. 
Through  the  constringent  effect  of  cold,  the  perspiration  is  checked 
and  the  blood  becomes  less  tolerant  as  a  medium  for  the  solution  of 
nitrogenized  substances.  Urates  and  their  congeners  are,  however, 
not  diminished  in  the  urine  unless  the  patient  is  kept  on  a  rigid  diet. 
When  i)eople  visit  the  seaside  their  baths  and  exercise  usually  cause 
an  increase  of  appetite  which  they  gratify  without  stint,  unless  kept 
under  medical  supervision;  hence  occui-s  a  considerable  increase  of 
urea  and  the  other  nitrogen  -compounds  in  the  urine.  An  intelligent 
oversight  is  therefore  necessary  in  order  to  keep  the  balance  even 
between  the  elimination  that  is  due  to  baths^  exercise,  and  bracing  air, 
and  the  nitrogenous  intake  that  is  increased  by  an  improving  appe- 
tite. Still,  it  will  be  ordiparily  found  that,  like  all  other  forms  of 
activity  in  the  open  air,  the  influence  of  sea-bathing  is  very  whole- 
some. It  is  excessive  indulgence  and  exposure  to  chill,  with  conse- 
quent disorder  of  the  liver  and  kidneys,  that  are  to  be  avoided  in  every 
case.  Hydropathic  treatment  is  unattended  by  many  of  the  dangers 
that  accompany  the  ordinary  use  of  baths.  For  young  and  vigorous 
subjects  it  is  an  admirable  expedient ;  but  for  the  old  and  feeble  it  must 
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be  employed  with  great  caution.  The  use  of  cold  douches  and  other 
similar  methods  of  applying  cold  water  must  be  guarded  by  the  same 
precautions  that  are  necessary  with  regard  to  cold  baths.  It  is  wise 
to  form  in  youth  the  habit  of  cold  sponging  of  the  surface,  for  then 
the  practice  can  be  continued  through  life  with  great  advantage  to 
the  patient;  but  to  begin  the  use  of  the  sponge  bath  at  an  advanced 
age,  after  the  constitution  has  been  undeimined  by  disease,  is  not 
without  considerable  danger.  Still,  when  the  heart  and  kidneys  are 
yet  intact,  great  benefit  is  sometimes  obtained  from  cold  affusions 
followed  by  vigorous  friction  and  massage.  Horace  has  recorded  his 
indebtedness  to  these  methods  (Epist.,  Lib.  I.,  15) : 

"MihiBaias 
Husa  supervacuas  Antonius,  et  tamen  illis 
Me  facit  in  visum,  gelida  cum  perluor  uuda 
Per  medium  frigus. " 

And  it  was  by  similar  advice  to  the  Emperor  Augustus  that  Antonius 
Musa  acquired  his  great  reputation  in  ancient  Bome.  Especially 
valuable  is  this  practice  during  hot  weather,  when  the  patient  is  de- 
bilitated by  heat  and  excessive  perspiration.  If  possible  the  treat- 
ment should  be  commenced  under  medical  advice  in  a  well-appointed 
hydropathic  establishment,  and  then  its  good  features  can  be  perpet- 
uated subsequently  at  home.  But  for  elderly  people,  it  is  generally 
necessary  to  avoid  all  sudden  chilling  of  the  body ;  dry  friction  and 
massage,  either  with  or  without  the  application  of  aromatic  and  stim- 
ulating liniments,  are  decidedly  preferable.  In  this  way  the  healthy 
function  of  the  skin  can  be  most  efficiently  secured.  The  inordinate 
sensitiveness  of  gouty  people  renders  it  also  necessary  for  them  to 
guard  against  the  impressions  of  atmospheric  change.  They  must 
wear  flannel  underclothing  throughout  the  year,  shifting  from  heavier 
to  lighter  stuffs  during  the  summer,  but  never  abandoning  woollens 
altogether.  Such  patients  perspire  abundantly  upon  the  slightest 
proTOcation,  and  frequently  they  experience  night-Sweats  that  remind 
one  of  the  damps  of  tuberculosis.  For  this  reason,  it  is  often  ex- 
pedient to  wear  thin  woollen  night-gowns  instead  of  the  ordinary 
cotton  garments.  During  the  colder  half  of  the  year  elderly  subjects 
derive  great  comfort  from  flannel  sheets  on  their  beds  at  night,  par- 
ticularly if  there  be  a  tendency  to  perspiration  or  to  coldness  of 
the  feet  and  legs.  Whenever  their  circumstances  will  permit  them 
to  enjoy  the  luxury  of  travel,  they  should  become  birds  of  passage, 
seeking  to  pass  the  months  of  autumn,  winter,  and  spring  in  countries 
where  the  air  is  dry  and  warm.  For  this  purpose,  the  interior  regions 
of  Algiers,  Tunis,  Arabia,  India,  and  Ceylon,  the  West  India  Islands, 
Southern  California,  certain  portions  of  Mexico  and  Central  America, 
Vol.  II. -31 
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and  the  Hawaiian  Islands  can  be  confidently  recommended.  If  sncL 
liberty  of  choice  cannot  be  afforded,  it  may  still  be  possible  to  find  a 
home  at  a  distance  from  the  ocean,  or  any  other  large  body  of  water. 
Even  a  cold  climate  is  preferable,  if  it  be  dry,  to  the  chill  and  damp 
that  prevail  along  the  sea-coast.  In  this  respect  the  air  of  mid-ocean 
is  far  more  tolerable  than  the  fogs  and  rains  that  veil  the  northern 
shores.  For  those  who  are  fond  of  sailing,  a  long  voyage  is  often 
beneficial,  especially  if  it  be  taken  in  an  old-fashioned  sailing-ship, 
slowly  gliding  through  the  trade-wind  belt,  where  for  weeks  together 
the  temperature  of  the  air  and  the  stainlete  blue  of  the  sky  remain 
unchanged.  There,  remote  from  the  toil  and  turmoil  of  civilization, 
can  be  found  such  rest  as  no  other  spot  on  earth  affords.  And  if 
at  the  end  of  the  passage  lies  the  Gape  of  Good  Hope,  or  Australia, 
or  Northern  New  Zealand,  or  the  Isles  of  the  Blest,  he  must  be 
indeed  an  arthritic  veteran  of  the  most  obdurate  sort  who  does  not 
exx>erience  a  renewal  of  youth  and  health  under  these  favorable 
conditions. 

Medicinal  Treatment. 

Having  thus  passed  in  review  the  principal  hygienic  measures 
that  are  efficient  in  the  preventive  treatment  of  the  arthritic  diathesis, 
we  may  proceed  to  the  consideration  of  certain  therai>eutical  agents 
that  have  acquired  a  reputation  in  the  same  field. 

Basing  their  practice  upon  the  fact  that  in  the  presence  of  ozone 
uric  acid  is  transformed  into  urea  and  other  more  completely  oxidized 
compounds,  a  number  of  theorists  have  proi)osed  to  treat  gout  bv 
inhalations  of  oxygen,  and  have  reported  favorable  results.  But  it 
is  probable  that  whatever  good  effect  accrues  from  such  experiments 
is  due  to  the  increase  of  muscular  effort  and  consequent  improvement 
of  the  circulation  for  a  short  time  after  the  inhalation.  Any  one  who 
suffers  with  arthritic  neuralgia  of  the  abdominal  viscera  will  notice  a 
similar  temporary  alleviation  of  pain  after  a  number  of  deep  and 
rapid  inspirations  of  ordinary  air.  These  exercises  give  help  in 
about  the  same  way  that  muscular  exercise  benefits  functional  nervous 
disorders  of  the  heart  that  are  caused  by  dyspeptic  toxaamia.  As  a 
practical  fact,  however,  it  will  be  seldom  possible  to  persuade  any 
considerable  number  of  patients  to  breathe  out  of  a  bag  or  a  cylinder 
for  a  long  period  of  consecutive  days.  Mountain-climbing  and  an 
out-door  life  will  be  found  far  more  efficacious  and  agreeable. 

Alkalies. 

From  the  remotest  antiquity  the  alkaline  salts  fmd  their  bases  have 
enjoyed  the  highest  reputation  in  the  treatment  of  gout.     Long  before 
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the  birth  of  chemistry  the  ancient  Greek  physicians  in  Alexandria, 
Athens,  and  Eome  were  in  the  habit  of  giving  to  their  arthritic  patients 
a  weak  lye  prepared  from  vegetable  ashes.  These  ashes  contained  a 
notable  quantity  of  the  carbonates  of  x>otassium  and  sodium.  The 
German  physicians  during  the  Middle  Ages,  and  later,  prepared  a 
similar  decoction  of  ashes  diluted  with  Rhine  wine.  Nitre  also  had 
its  advocates.  Cullen  and  his  followers  noted  the  fact  that  all  of  the 
mineral  alkalies  were  effectual  to  postpone  the  attacks  of  gout,  and 
to  prevent  the  appearance  of  urates  in  the  urine.  The  great  advances 
of  practical  chemistry  have  placed  before  the  modem  physician  a 
large  number  of  alkaline  salts,  of  which  all  are  useful,  though  many 
of  them  differ  in  their  immediate  effects. 

The  action  of  these  various  alkalies  does  not  simply  consist  in 
their  power  of  neutralizing  acids.  While  it  is  true  that  the  carbo- 
nates and  bicarbonates  do  serve  to  antagonize  over-acid  conditions 
of  the  stomach  and  duodenum,  and  to  cause  the  disappearance  of 
acidity  from  the  urine,  it  is  highly  probable  that  they  stimulate  the 
secretion  of  the  gastro-intestinal  glands,  together  with  the  pancreas 
and  the  liver.  Claude  Bernard's  often-repeated  exi)eriment  upon  the 
mucous  membrane  of  the  stomach  of  a  dog  illustrates  the  great  in- 
crease of  secretion  that  follows  the  introduction  of  a  little  Vichy 
water  into  the  stomach.  A  similar  effect  of  alkaline  waters  upon  the 
discharge  of  bile  through  a  canula  introduced  into  the  common  bile 
duct  has  been  repeatedly  observed-  The  administration  of  alkalies 
must,  therefore,  be  followed  by  an  increase  in  the  amount  and  activ- 
ity of  the  digestive  fluids,  and  by  improvement  in  the  functions  of 
absorption,  assimilation,  and  excretion.  Under  such  circumstances 
the  general  nutrition  cannot  fail  to  be  improved.  Accordingly,  after 
a  prolonged  course  of  medication  the  highly  acid  urine  that  is  char- 
acteristic of  the  arthritic  diathesis  becomes  neutral  or  only  feebly 
acid ;  and  it  often  remains  in  this  condition  for  a  considerable  time 
after  the  treatment  has  been  discontinued. 

The  action  of  alkalies  in  the  blood  is  still  very  imperfectly  under- 
stood. As  a  result  of  his  laboratory  experiments  Sir  William  Boberts 
declares  that  the  addition  of  alkaline  salts  to  a  solvent  medium  at  the 
temperature  of  the  blood  does  not  materially  affect  the  solubility  of 
sodium  bi-urates.  He  says  (he.  ciL,  p.  82) :  "The  influence  of  a  salt 
depeniis  exclusively  on  the  nature  of  the  base,  and  has  no  reference 
to  the  acidulous  radicle  with  which  the  base  is  combined.  Salts 
with  an  alkaline  reaction,  such  as  carbonates  and  phosphates,  do 
not  differ  in  the  least  from  neutral-reacting  salts,  such  as  chlorides 
and  sulphates.  The  salts  of  sodium  exercise  a  strong  deterrent  in- 
fluence (upon  solution),  and  the  deterrent  influence  increases  with  the 
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increasing  percentage  of  the  salts  in  solution.  Salts  of  calcium,  mag- 
nesium, and  ammonium  have  also  a  deterrent  effect  but  slighter  than 
that  of  salts  of  sodium.    Salts  of  potassium  have  no  eflFect  either  way." 

These  laboratory  experiments,  however,  are  of  slight  value  in 
comparison  with  the  results  of  observation  at  the  bedside.  Haig 
and  many  others  have  shown  that  the  ingestion  of  alkalies  causes  an 
increased  discharge  of  urates  with  the  urine.  As  he  can  find  no 
evidence  that  the  ratio  of  formation  between  urea  and  uric  acid  is 
ever  disturbed,  it  follows  that  the  increase  of  urinary  urates  is  due 
to  the  greater  capacity  of  the  blood  for  soluble  urates,  which  by  the 
aid  of  alkalies  are  washed  out  of  the  tissues  where  they  had  been 
previously  deposited.  How  this  process  is  effected  is  not  yet  ex- 
plained, for  the  experiments  of  Sir  William  Roberts  have  made  it 
clear  that  the  mere  addition  of  alkaline  salts  to  a  solvent  medium 
does  not  increase  its  power  to  dissolve  the  bi-urate  of  sodium— the 
combination  in  which  uric  acid  exists  in  the  body.  Doubtless,  the 
chemical  processes  by  virtue  of  which  the  bi-urates  are  transformed 
into  quadri-ui*ates,  and  the  solidified  salts  are  again  rendered  soluble, 
and  vice  versa,  are  far  more  complicated  than  anything  that  we  have 
yet  seen  in  the  test-tubes  of  the  chemist.  It  has  been  suggested  that 
di-sodium  phosphate  (Na,HPO  J  is  the  agent  that  acts  as  a  solvent 
of  uric  acid  in  the  blood,  and  that  its  efficiency  is  maintained  by  the 
presence  of  alkalies  which  prevent  its  degradation  to  the  acid  so- 
dium phosphate  (NaH^POj,  a  substance  that  is  powerless  as  a  uric- 
acid  solvent.  Could  this  inference  from  laboratory  experiment  be 
verified  upon  the  living  subject,  it  would  be  a  great  gain  to  science. 
The  relation  of  all  these  alkaline  substances  to  excretion,  especially 
with  reference  to  the  elimination  of  the  poisonous  compounds  of  the 
xanthin  group,  needs  additional  investigation. 

Considerable  difference  of  opinion  has  existed  with  regard  to  the 
general  effect  of  treatment  with  alkalies.  Some  of  the  most  distin- 
guished teachers  have  condemned  the  extended  use  of  such  salts, 
claiming  that  they  destroy  the  red  corpuscles  of  the  blood,  and  pro- 
duce a  most  debilitating  effect  upon  the  system.  On  the  other 
side,  Charcot  and  his  pupils  declare  that  such  results  are  of  the 
rarest  occurrence.  They  have  for  months  together  given  to  their 
patients  as  much  as  an  ounce  a  day  of  sodium  bicarbonate,  without 
the  slightest  ill-effect.  There  is,  however,  considerable  difference 
among  jyeople  with  regard  to  the  tolerance  of  such  comi>ounds,  so 
that  it  is  always  necessary  to  study  the  idiosyncrasies  of  the  patient 
before  advancing  to  the  use  of  such  large  doses.  In  the  treatment  of 
gout  the  same  rule  holds  good  that  is  to  be  observed  in  the  medica- 
tion of  syphilis  with  mercury — do  not  administer  the  alkaline  salts 


MEDIOIKAL  TREATMENT.  485 

in  massive  quantities  when  there  are  old  age,  anaemia,  and  atonic 
conditions  complicating  the  case.  To  the  young  and  vigorous  patient 
these  remedies  may  be  safely  given  to  the  extent  of  three  or  four 
drachms  a  day ;  but  under  other  circumstances  they  must  be  wholly 
withdrawn,  or  used  only  in  small  quantities. 

The  various  alkaline  salts  cannot  be  used  indiscriminately  in 
place  of  each  other.  The  compounds  of  potassium  are  much  more 
energetic  than  those  of  sodium,  and  are  therefore  less  easily  tolerated 
by  the  organism.  They  do  not,  according  to  Sir  William  Roberts, 
exert  any  directly  solvent  influence  ui)on  uric  acid,  but  they  are  more 
powerfully  diuretic  than  the  corresponding  sodium  salts,  consequently 
they  aid  the  process  of  elimination  through  the  kidneys.  The  potas- 
sitini  salts  enter  into  combination  with  the  red  blood  corpuscles,  and 
with  the  protoplasm  of  the  connective-tissue  and  muscular  elements. 
They  modify  the  processes  of  nutrition  in  those  paii»,  and  may  even 
act  as  a  poison  to  muscular  substance,  while  the  salts  of  sodium  are 
chiefly  found  in  the  plasma  of  the  circulating  fluids  by  which  they 
are  readily  tolerated. 

An  interesting  fact  regarding  the  salts  of  lithium  has  been  brought 
to  light  by  Haig  (foe.  cit,  p.  30).  Owing  to  the  easy  solubility 
of  uric  acid  in  solutions  of  lithia  and  its  salts,  it  has  been  every- 
where taken  for  granted  that  lithia  waters  must  be  very  useful  as 
agents  for  the  removal  of  uric  acid  from  the  system.  Great  in- 
genuity has  been  accordingly  displayed  in  the  exploitation  of  min- 
eral springs  that  were  supposed  to  yield  the  precious  mineral.  But 
Haig,  in  the  course  of  his  experiments,  discovered  that  "  lithia  dimin- 
ished the  excretion  of  uric  acid."  The  cause  of  the  paradoxical  fact 
is  set  forth  in  Rose's  "Chemical  Analysis"  (p.  15),  where  it  is  stated 
that  lithia  taken  internally  is  of  no  use  as  a  solvent  of  uric  acid, 
because  it  "forms  a  nearly  insoluble  triple  phosphate  with  phosphate 
of  soda,  or  with  the  triple  phosphates  of  ammonia  and  soda,  salts 
generally  present  in  animal  fluids."  Whatever  value  may  therefore 
attach  to  lithium  salts  is  due  to  their  simple  diuretic  action,  and  to 
the  manner  in  which  they  drive  urates  out  of  the  blood  into  the  tis- 
sues, rather  than  to  any  superior  solvent  power  such  as  they  exhibit 
in  the  test-tube  of  a  laboratory  chemist. 

The  salts  of  magnesium  are  useful  evacuants  in  acute  gout,  but 
are  inferior  to  the  potassium  compounds  in  the  treatment  of  the 
patient  during  the  intervals  between  the  attacks,  or  during  the  stage 
of  chronic  gout.  Especially  useful  are  the  potassium  salts  in  sub- 
acute cases  when  urates  begin  to  accumulate  in  and  about  the  joints. 
They  should  then  be  administered  in  doses  of  thirty  to  fifty  grains  a 
day  of  potassium  carbonate,  for  a  long  period  of  time.    Under  simi- 
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lar  ciicumstanceB  the  phosphate  of  ammonium  may  be  employed  with 
considerable  advantage.  It  is  actively  diuretic,  and  has  the  advantage 
of  being  non-toxic  to  the  tissues.  Sir  Dyce  Duckworth  recommends 
its  use  in  cases  of  gouty  glycosuria  in  doses  varying  from  ten  to 
forty  grains  a  day.  It  may  be  used  in  larger  quantities  with  safety, 
even  as  high  as  five  or  six  drachms  per  diem.  Sodium  phosphate,  if 
chemically  pure,  is  a  useful  diuretic  solvent  of  the  urates,  and  in 
large  doses  is  pleasantly  aperient.  It  may  be  given  in  doses  of  one 
to  four  drachms  two  or  three  times  a  day,  according  to  its  effect  upon 
the  bowels.  Its  comparative  tastelessness  and  its  harmless  action 
render  it  a  valuable  salt  for  those  who  need  a  laxative  that  can  be 
tolerated  for  very  long  periods  of  time.  It  is  especially  useful  in  tor- 
pid engorgement  of  the  liver,  and  may  be  advantageously  taken  in  a 
hot  solution  every  morning  before  breakfast. 

As  a  general  rule  it  may  be  asserted  that  the  salts  of  sodium  are 
safer  and  better  tolerated  than  the  other  alkaline  salts.  It  is,  how- 
ever, sometimes  advantageous  to  employ  the  different  basic  com- 
pounds in  association,  somewhat  after  the  manner  of  their  occur- 
rence in  the  natural  mineral  waters.  Thus  Dr.  Alfred  Hinde,  of 
Chicago,  has  made  extensive  use  of  the  following  formula,  with  most 
happy  results  in  cases  of  headache,  indigestion,  constipation,  neu- 
ralgia, asthmatic  bronchitis,  etc.,  dependent  upon  the  arthritic  diath- 
esis: 

^  Tr.  quassiflc, 

Tr.  calumbs, 

Spt.  chlorofonni, 

Spt.  vini  rect fia  §  ss. 

Sod.  bicarb,  solut.  saturat §  ij. 

Sod.  sulpb.  solut.  saturat., 

Magnes.  sulpb.  solut.  saturat aa  J  vi. 

M.  Filter.  Sig.  Take  a  tablespoonful  in  a  glass  of  water,  balf  an 
bour  before  eacb  roeal. 

Iodide  of  potassium  is  of  little  value  during  the  acute  stage  of 
gout,  but  in  the  chronic  form  of  the  disease,  administered  for  a  long 
time  with  tonic  doses  of  quinine,  it  is  of  great  utility. 

Salicylic  and  Benzoic  Acids. 

Sodium  salicylate  is  the  form  in  which  salicylic  acid  is  usually 
exhibited.  Too  great  care  cannot  be  taken  to  procure  a  pure  specimen 
of  the  drug.  Many  of  the  failures  in  its  use  are  the  result  of  impuri- 
ties in  the  medicine,  as  well  as  of  timidity  in  its  administration. 
Inexperienced  physicians  who  give  small  doses  of  an  impure  prepai^a- 
tion  have  very  little  idea  of  the  remedial  effects  that  can  be  obtained 
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from  the  employment  in  sufficient  quantity  of  an  unadulterated  ar^cle. 
It  is  in  the  acute  stage  of  gout  that  its  action  is  most  conspicuous, 
when  given  in  doses  of  fifteen  to  twenty  grains  every  two  hours.  In 
hemicrania,  in  trigeminal  neuralgia,  gastro-enteric  pain,  and  other 
forms  of  neuralgia  that  are  dex>endent  upon  the  gouty  diathesis,  it  is 
one  of  the  most  efficient  agents  for  the  relief  of  suffering.  It  is  most 
effectual  when  administered  in  connection  with  the  mineral  acids. 
Thus  in  hemicrania  the  patient  should  take  fifteen  to  twenty  drops 
of  dilute  nitro-hydrochloric  acid  after  each  meal,  and  ten  grains  of 
sodium  salicylate  before  meals.  In  tic  douloureux  the  sodium  salt 
may  be  administered  every  two  or  three  hours,  with  great  advan- 
tage in  plethoric  cases.  But  in  atonic  and  chronic  cases  colchicum 
and  other  hepatic  evacuants  will  probably  be  needed  in  addition  to 
the  alkaline  salt.  Haig  has  also  called  attention  to  the  fact  that  it 
is  only  in  typical  cases  of  gout  and  rheumatism  that  the  salicylates 
are  beneficial.  In  gonorrhceal  and  traumatic  affections  of  the  joints 
they  are  useless,  apparently  because  in  such  cases  there  is  no  surplus 
of  urates  to  be  evacuated. 

The  well-known  action  of  benzoic  acid,  by  which  it  enters  into 
various  combinations  within  the  tissues,  and  is  finally  eliminated  as 
soluble  hippuric  acid  in  the  urine,  has  led  to  its  therax>eutical  exhi- 
bition in  arthritic  conditions.  Contained  in  vegetable  food  it  is  the 
active  agent  by  reason  of  which  the  gramiuiverous  mammalia  always 
excrete  hippuric  acid  instead  of  uric  acid.  The  alkaline  hippurates 
are  very  soluble,  while  the  urates  are  quite  the  contrary.  Upon  the 
basis  of  these  observations,  benzoic  acid  and  its  sodium  and  ammo- 
nium salts  have  been  employed  with  considerable  success  as  elim- 
inants  of  uric  acid.  These  preparations  may  be  given  in  doses  of  ten 
to  twenty  grains  every  three  or  four  hours.  They  are  easily  tolerated 
by  the  alimentary  canal  and  by  the  urinary  passages.  They  are 
especially  useful  in  catarrhal  conditions  of  the  bladder,  and  when 
there  exists  a  tendency  to  offensive  decomposition  of  the  urine  in  the 
vesical  cavity.  Hence  their  utility  in  cases  of  senile  gout,  in  which 
such  complications  are  not  infrequent. 

Mineral  Acids. 

The  action  of  the  mineral  acids,  in  disordered  conditions  depend- 
ent ux>on  the  arthritic  diathesis,  is  quite  as  pronounced  as  that  of  the 
alkaline  salts,  i  They  often  give  great  relief  to  many  nervous  symp- 
toms that  arise  under  such  circumstances,  but  their  mode  of  action  is 
the  reverse  of  that  which  is  characteristic  of  the  alkalies.  They 
tend  to  increase  the  acidity  of  the  blood,  and  thus  to  drive  the  nitrog- 
enous excreta  into  the  tissues  where  the  poisonous  effects  of  the 
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xanthin  compounds  are  less  conspicuous.  In  this  way  great  tempo- 
rary relief  from  nervous  symptoms  may  be  procured.  But  unless 
curative  measures  in  the  way  of  proper  arrangement  of  the  diet  and 
habits  of  life  are  also  employed,  the  period  of  relief  will  be  followed 
by  an  increased  severity  of  the  original  symptoms  when  the  super- 
saturated tissues  again  discharge  their  morbid  contents  into  the  cur- 
rent of  the  circulation.  The  best  results  of  the  employment  of  min- 
eral acids  are  apparent  in  the  example  above  given  of  their  utility  in 
the  treatment  of  hemicrania.  Administered  alone,  they  clear  the 
blood  of  nitrogenous  toxins,  but  do  not  sufficiently  eliminate  them 
from  the  body.  This  is  accomplished  by  the  concurrent  exhibition 
of  sodium  salicylate,  which  eliminates,  and  also  exercises  a  directly 
anodyne  influence  upon  the  sensory  apparatus.  In  catarrhal  states 
of  the  gastro-enteric  mucous  membrane  the  mineral  acids  are  equaUy 
beneficial.  By  their  remedial  influence  upon  the  catarrhal  inflamma- 
tion, they  diminish  the  over-acidity  of  the  blood  that  depends  upon 
the  adjacent  inflammation,  and  thus  they  favor  the  elimination  of 
nitrogenous  refuse  through  the  increased  capacity  of  the  circulating 
fluids  for  the  solution  and  transportation  of  such  excreta  to  their 
place  of  final  elimination  in  the  kidneys.  While  this  process  is 
going  on,  the  administration  of  ten-  or  fifteen-grain  doses  of  sodium 
salicylate  every  four  hours  will  often  give  the  greatest  relief  in  those 
cases  of  gastralgia  and  enteralgia  that  so  frequently  torment  the 
arthritically  predisposed  subject.  The  action  of  acids  upon  the  liver 
is  also  of  the  greatest  importance  in  this  connection.  The  elimina- 
tive  effect  of  nitro-hydrochloric  acid  is  well  known,  and  it  is  in  this 
way  that  much  of  its  beneficial  action  is  produced. 

Purgatives. 

The  employment  of  purgatives  in  the  treatment  of  gouty  con- 
ditions must  be  conducted  with  moderation  and  precaution.  Chola- 
gogues  and  cathartics  are  for  the  most  part  beneficial  only  so  far  as 
they  promote  good  digestion  and  obviate  hepatic  congestion.  For 
this  reason  it  is  unwise  to  have  recourse  to  violent  purgation  as  a 
means  of  clearing  the  system  of  toxic  substances.  Gentle  and 
stimulating  laxatives  are  preferable  to  any  powerful  cathartic  drug. 
Khubarb,  aloes  or  aloin,  euonymin,  podophyllin  in  small  doses, 
guaiacum,  sulphur,  and  magnesia  are  the  favorite  laxatives.  In 
many  instances,  where  the  liver  is  engorged,  and  the  hemorrhoidal 
veins  are  over-distended,  a  few  doses  of  calomel  or  blue-pill  are  very 
beneficial.  .The  following  prescription  is  often  of  gre^t  value  in 
such  cases : 
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Q  Pil.  hydrarg.  mass., 

Ext.  colocynth.  comp., 

Ext.  colchiciacet., 

Ext.  hjoscyami a&  gr.  vi. 

M.  Div.  in  pil.  No.  vi.  Sig.  Take  one  pill  every  four  hours  till  the 
bowels  are  sufficiently  moved. 

The  old-fashioned  "  black  draught"  also  renders  excellent  service 
in  many  of  these  cases. 

When  acid  dyspepsia  is  troublesome,  much  relief  may  be  obtained 
from  the  various  preparations  of  magnesia,  or  from  the  bicarbonate 
of  sodium.  The  ordinary  neutralizing  cordial  and  the  mistura 
rhei  et  sodsB  are  valuable  laxatives  in  such  cases.  In  mild  forms  of 
gastro-intestinal  catarrh,  with  constipation  and  a  tendency  to  dull 
headaches,  great  benefit  may  often  accrue  from  the  protracted  use  of 
sulphur  and  bitartrate  of  potassium,  in  small  doses  combined  in  a 
soluble  tablet.  One  or  two  such  tablets,  after  each  meal  will  be 
found  very  useful  in  obstinate  cases  of  constipation. 

Podophyllin,  colocynth,  colchicum,  and  all  of  the  more  energetic 
cholagogue  cathartics  should  be  used  in  small  and  laxative  doses.  It 
was  probably  a  neglect  of  this  precaution  that  led  Sydenham  to  con- 
demn the  use  of  cathartics  in  gouty  conditions  of  the  body.  There 
can  be  no  doubt  that  their  abuse  tends  to  the  production  of  debility, 
and  to  the  degradation  of  acute  forms  of  gout  into  the  chronic  and 
atonic  varieties  of  the  disease.  Whenever  it  is  desirable  to  obtain 
a  laxative  effect  together  with  gentle  stimulation  of  the  cutaneous 
circulation,  guaiacum  will  be  found  beneficial.  It  may  be  given  in 
doses  of  five  grains  with  a  scruple  of  potassium  bicarbonate  in  half 
a  tumbler  of  lemonade.  This  forms  a  pleasant  effervescent  draught 
that  disguises  the  taste  of  the  powder  in  a  very  satisfactory  manner. 
Repeated  every  four  hours  this  prescription  is  very  effectual  in  gouty 
tonsillitis,  and  in  cases  of  myalgia  and  "muscular  rheumatism" 
which  are  so  often  of  gouty  origin. 

Mineral  Waters, 

The  employment  of  mineral  waters  in  the  treatment  of  arthritic 
states  of  the  body  is  very  extensively  practised.  But  it  is  often 
difficult  to  estimate  the  exact  value  of  this  method  because  so  many 
elements  enter  into  the  result.  When  the  weary  man  of  letters  and 
the  tired  official  find  rest  and  freedom  from  care  in  a  pleasant  moun- 
tain retreat  far  from  the  maelstrom  of  modem  civilization,  great  credit 
must  be  given  to  the  change  of  scene  and  to  the  relief  from  routine 
and  intellectual  fatigue.  When  the  over-fed  denizen  of  the  damp  and 
gloomy  sea-coast  inhales  the  pure,  dry  air  of  the  continental  interior, 
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much  of  the  benefit  that  he  experiences  must  be  ascribed  to  this 
wholesome  transformation  of  his  environment.  After  all  these  factors 
have  been  taken  into  account  there  remains,  however,  a  certain  resi- 
duum  of  advantage  that  must  fairly  be  attributed  to  the  effect  of  cer- 
tain mineral  waters  that  have  been  pronounced,  after  long  experience, 
to  be  particularly  remedial  in  the  treatment  of  arthritic  conditions. 

During  the  crises  of  acute  gout  the  use  of  mineral  waters  is  in- 
effectual— it  may  be  actually  injurious.  Large  draughts  of  ordinax3' 
water  are  hurtful  in  acute  indigestion;  and  disorder  of  the  stomach 
is  one  of  the  most  prominent  symptoms  in  these  crises.  If  mineral 
waters  of  any  kind  are  to  be  prescribed  during  this  stage  of  the  dis- 
ease, they  should  belong  to  the  alkaline  group,  of  which  the  Vichy 
waters  form  the  type.  These  contain  about  one  drachm  of  sodium 
bicarbonate  to  the  quart,  and  are  to  be  drank  while  warm  at  their  natu- 
ral temi)erature.  But  for  the  vigorous,  though  chronic,  sufferer  from 
subacute  forms  of  arthritism,  for  the  great  eater  and  drinker  with 
hepatic  engorgement,  catarrhal  gastro-duodenitis,  dyspepsia,  somno- 
lence, and  general  plethora,  the  stronger  watery  of  the  Karlsbad  tyx>e 
are  to  be  preferred.  These  contain  sodium  sulphate,  and  dre  quite 
laxative,  hence  their  beneficial  effects  upon  the  congestive  states  and 
catarrhal  conditions  by  which  these  patients  are  disabled.  When 
there  exists  a  tendency  to  diabetes  or  to  gravel,  waters  that  contain 
very  little  mineral  matter  are  most  useful.  Of  these  the  waters  of 
Contrexeville  in  France,  of  the  Poland  spring  in  Maine,  and  of  Wau- 
kesha in  Wisconsin,  are  typical.  When  the  joints  have  become 
stiffened  by  repeated  inflammation  and  earthy  deposits,  hot  baths 
are  most  useful.  Of  these  the  numerous  hot  springs  in  different  parts 
of  the  world  are  all  efficacious  when  there  exist  no  cardiac  nor  pul- 
monary complications  to  contra-indicate  their  use.  But,  since  the  ap- 
plication of  moist  heat  is  the  principal  agent  in  this  mode  of  treat- 
ment, nearly  equal  effects  can  be  obtained  from  daily  tub-baths, 
accompanied  by  active  massage  at  home.  When  the  cutaneous  sur- 
faces are  affected  by  chronic  einiptions  of  arthritic  origin,  hot  sulphur 
baths  are  to  be  recommended.  Chalybeate  springs  are  seldom  of  ser- 
vice in  gout.  Iron  is  one  of  the  agents  that  cause  accumulation  of 
urates  in  the  tissues,  hence  its  action  is  favorable  only  after  a  long 
course  of  eliminative  treatment. 

Having  thus  briefly  outlined  the  general  rules  for  the  employment 
of  mineral  waters  it  will  be  useful  to  consider  at  greater  length  the 
special  indications  for  their  exhibition.  It  is  well  known  that  pure 
table  water  is  diuretic  and  to  a  certain  extent  laxative.  In  cases  that 
are  characterized  by  the  formation  of  gravel  and  by  the  accumulation 
of  uric-acid  sand  in  the  pelvis  of  the  kidney,  great  benefit  is  often  de- 
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rived  from  a  sort  of  "  flushing  process"  with  potable  waters  that  contain 
very  little  mineral  matter.  Of  this  description  are  the  waters  of 
Wildbad  in  Germany,  Contrexeville,  Evian,  and  Vittel  in  France, 
Bath  in  England,  and  the  Poland  and  Waukesha  springs  in  the 
United  States.  These  waters  are  especially  valuable  in  cases  of 
obesity,  arthritic  diabetes,  and  dyspepsia  with  sluggish  kidneys  and 
scanty,  highly  acid  urine.  They  stimulate  all  the  excretory  functions, 
and  are  easily  tolerated  by  the  mucous  membranes  of  the  alimentai-y 
canal.  After  a  course  of  Poland  spring  water,  an  astonishing  quan- 
tity of  uric-acid  sand  is  sometimes  evacuated,  with  great  and  per- 
sistent relief  from  the  lumbar  pain  that  had  previously  harassed  the 
patient. 

For  young  and  vigorous  subjects  the  thermo-alkaline  waters  are 
to  be  preferred.  Of  these  the  world-old  Vichy  water  is  the  typical 
example.  Waters  of  this  class  are  powerfully  alkaline,  being  charged 
with  sodium  bicarbonate  and  carbonic  acid  gas.  They  contain  very 
little  chlorine,  and  the  salts  of  x>otassium,  magnesium,  and  calcium 
are  present  in  comparatively  small  quantity.  Under  their  influence 
all  the  functions  of  the  body  are  stimulated,  and  the  urine  losing 
its  acidity  is  copiously  voided.  It  is  said  that  while  one  is  drinking 
these  waters  an  acute  attack  of  gout  may  be  induced  through  their  in- 
fluence. Probably,  however,  this  is  largely  due  to  the  fact  that  the 
Vichy  Springs  are  visited  by  numerous  patients  who  have  postponed 
medication  until  it  is  too  late  to  avert  a  threatened  crisis.  But  it  is 
certain  that  these  waters  cannot  be  taken  in  large  draughts.  By 
reason  of  their  elevated  temperature  and  composition,  they  must  be 
taken  in  moderation,  especially  at  the  beginning  of  a  treatment.  It 
is  believed  by  those  who  are  exx>erienced  in  their  use  that  without 
such  precautions  articular  symptoms  may  be  diverted  to  the  internal 
viscera.  As  a  general  rule,  it  is  therefore  advisable  to  administer  the 
waters  during  the  intervals  between  the  attacks  of  gout.  Thus  em- 
ployed the  crises  may  be  rendered  less  severe  and  less  frequent — the 
gastro-enteric  catarrh  that  exists  in  the  majority  of  arthritic  subjects 
is  cured,  and  the  general  health  is  thus  greatly  improved..  Such 
complications  as  obesity,  arthritic  diabetes,  and  lithiasis  are  wonder- 
fully relieved  by  the  use  of  the  waters.  Sometimes,  after  a  course  of 
treatment  at  Vichy  it  is  advantageous  to  take  a  supplementary  course 
at  Vals,  where  the  water  contains  chlorides  in  association  with  sodium 
bicarbonate.  The  waters  of  Koyat,  containing  iron  and  arsenic,  as 
well  as  alkaline  saline  constituents,  are  especially  useful  in  the  cuta- 
neous disorders  and  mucous  inflammations  of  the  pulmonary  and  gas- 
tro-intestinal  tracts.  The  springs  at  Neris  and  La  Malou  are  to  be 
preferred  for  feeble  and  nervous  invalids  who  cannot  tolerate  the 
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stronger  waters.  In  Oermany  the  springs  at  Ems  and  Fachingen  are 
to  be  recommended  for  similar  mucous  affections.  In  the  United 
States  there  are  few  purely  alkaline  waters,  and  they  do  not  begin 
to  equal  the  strength  of  the  Vichy  waters.  The  Bladon  springs  in 
Alabama;  the  Congress  and  the  Seltzer  springs  in  California;  the 
St.  Louis  spring  in  Michigan;  and  the  Sheldon  springs  in  Vermont, 
are  among  the  best-known  sources  of  the  class. 

For  patients  of  a  plethoric  habit  who  suffer  with  hepatic  conges- 
tion and  constipation,  waters  of  a  laxative  character  are  desirable. 
These  are  furnished  by  springs  which  contain  sodium  chloride  and 
sodium  and  magnesium  sulphate.  Karlsbad  affords  the  type  of  this 
class  of  waters.  By  reason  of  their  laxative  character  they  are  less 
likely  than  the  Vichy  water  to  produce  visceral  congestion.  They 
should  not  be  drank  during  the  crises  of  acute  gout;  and  they  are  not 
adapted  to  the  wants  of  the  anaemic  and  asthenic  victims  of  chronic 
arthritism.  But  for  recent  cases  of  a  plethoric  character  they  may 
be  prescribed  during  the  intervals  with  great  advantage.  The  waters 
of  Kissingen,  Marienbad,  Hombui^,  Piillna,  Friedrichshall,  Bacoczy, 
Wiesbaden,  and  Baden-Baden  represent  this  class  in  central  Europe. 
The  Bubinat  water  from  Spain  is  an  excellent  purgative.  In  France, 
the  waters  of  Ch4tel-Guyon  are  highly  recommended  for  the  more 
vigorous  patients,  while  for  those  who  ai*e  debilitated  the  springs 
of  Saint-Nectaire  and  of  Brides  are  preferable.  In  America  the 
Canadian  springs  at  St.  Catherine's  and  at  Caledonia,  the  wells  at 
St.  Clair,  at  Mount  Clemens,  and  other  places  in  Michigan,  the  Sara- 
toga springs  in  New  York,  and  the  Crab  Orchard  springs  in  Ken- 
tucky, are  among  the  most  valuable  representatives  of  the  saline 
group.  In  Great  Britain  the  waters  of  Harrowgate,  Leamington, 
Cheltenham,  and  Llandrindod  are  similarly  useful.  The  mineral 
waters  above  mentioned  produce  very  little  effect  upon  old  uratie 
concretions  about  the  joints. 

For  chronic  forms  of  gout  witlj  articular  deformity  thermal  waters 
are  most  useful.  These  vary  considerably  in  the  composition  of 
their  mineral  ingredients.  Some  of  them,  like  the  waters  of  Teplitz, 
Plombieres,  Buxton,  Bath,  and  the  Arkansas  Hot  Springs,  contain 
very  little  earthy  or  saline  matter;  while  the  Wiesbaden  springs, 
the  Glenwood  springs  in  Colorado,  and  the  Hot  Springs  in  South 
Dakota  are  rich  in  chlorides  and  other  salts.  The  thermal  waters 
of  Plombieres,  Bourbonne,  Balaruc,  and  Bourbon-rArchambault  in 
France  are  highly  esteemed  for  their  resolvent  power.  Many  of  the 
thermal  springs  contain  sulphuretted  hydrogen,  and  this  adds  to 
their  value  when  employed  in  the  form  of  hot  baths.  The  patient 
should  be  subjected  to  massage  while  in  the  bath,  and  the  i^ected 
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joints  should  be  gently  rubbed  and  flexed,  to  promote  resolution  of 
the  uratic  deposits.  But  this  active  form  of  treatment  is  always 
contra-indicated  in  cases  of  cardiac  or  arterial  or  intracranial  dis- 
ease. 

The  mineral  springs  within  the  area  of  the  United  States  are  very 
numerous,  and  some  of  them  possess  considerable  value  in  the  treat- 
ment of  gout  and  the  allied  affections.  A  convenient  classification 
of  their  characteristics  and  temtorial  location  is  furnished  by  Beau- 
mont Small  ("  Beference  Handbook  of  the  Medical  Sciences,"  Vol.  IV., 
p.  694).  According  to  this  author,  the  waters  that  are  **  found  in  the 
western  mountainous  district,  which  extends  from  the  Pacific  coast 
almost  to  the  Mississipx)i  Eiver,  are  chiefly  alkaline  springs  contain- 
ing a  few  grains  of  the  purgative  salines,  generally  of  a  high  temper- 
ature and  strongly  sulphurated.  Thermal  salines,  with  and  without 
sulphuretted  hydrogen,  also  occur,  such  as  the  Utah  and  Calistoga 
springs.  Jn  the  East  the  highly  carbonated  and  alkaline-saline 
springs  are  the  most  common.  The  only  thermal  springs  are  in 
Virginia  and  the  South.  These  are  only  slightly  sulphurated  and 
almost  imperceptibly  alkaline.  In  the  great  paleozoic  basin,  which 
formed  the  bed  of  the  early  sea,  we  naturally  find  the  waters  rich  in 
salines.  Those  containing  chlorides  are  to  be  found  everywhere, 
but  such  as  contain  the  purgative  sulphates  are  chiefly  confine4  to 
certain  districts,  as  in  Kentucky,  Michigan,  and  western  New  York. 
In  these  the  active  salt  is  sulphate  of  magnesium.  In  this  they 
differ  from  the  purgative  waters  of  the  West,  which  owe  their  prop- 
erties to  sulphate  of  soda."  In  Canada  the  springs  are  "chiefly 
saline  and  alkaline-saline;  a  large  proportion  are  ferrated  and  sul- 
phurated." 

Treatment  op  Acute  GtouT. 

Having  thus  passed  in  review  the  most  important  of  the  elements 
in  the  treatment  of  gout — import^pt  because  they  relate  to  the  daily 
life  and  habits  of  the  arthritic  subject — it  remains  to  consider  the 
measures  that  are  necessary  in  the  management  of  the  acute  crises 
which  constitute  the  most  conspicuous  feature  of  the  arthritic  diath- 
esis. Opinions  regarding  the  treatment  of  the  attacks  have  greatly 
varied  during  the  course  of  time.  Celsus  and  Galen  advised  copious 
blood-letting,  while  Sydenham  and  CuUen  advocated  an  expectant 
method.  Some  have  regarded  acute  gout  as  a  disease  to  be  com- 
bated and  suppressed  by  abortive  treatment :  others  regard  it  as  a 
beneficial  crisis  that  should  be  permitted  to  run  its  own  course. 
Modem  practice  inclines  toward  the  adoption  of  a  medium  course 
that  shall  aid  and  support  the  body  during  the  critical  evacuations 
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that  constitute  the  attack,  and  that  shall  serve  to  mitigate  the  soff Br- 
ings of  the  patient  so  far  as  that  can  be  accomplished  without  inter- 
fering with  the  natural  course  of  events. 

In  a  majority  of  cases  the  symptoms  are  not  marked  by  a  degree 
of  intensity  sufficient  to  require  active  intervention  on  the  part  of  the 
physician.  The  patient  should  be  kept  in  bed  during  the  attack  and 
the  diet  should  be  restricted  so  long  as  a  febrile  movement  exists. 
Copious  draughts  of  pure  water  should  be  encouraged  in  order  to 
quench  thirst  and  to  promote  the  action  of  the  skin  and  kidneys. 
Our  forefathers  under  such  circumstances  were  great  admirers  of 
herb-tea.  In  modem  times  such  inert  beverages  as  Poland  water, 
Buffalo  lithia  water,  and  the  simple  aerated  waters  have  acquired 
for  themselves  the  reputation  that  was  formerly  connected  with  barley 
water  and  other  harmless  infusions.  The  various  granular  efferves- 
cent salts  of  lithium,  potassium,  and  sodium  may  be  also  given  with 
good  result  in  the  way  of  increasing  the  flow  of  urine  an4  thus  aiding 
the  natural  eliminative  processes.  Active  purgation  is  unnecessary 
in  these  cases.  In  the  course  of  a  week  the  tongue  cleans,  the  appe- 
tite returns,  pain  subsides,  and  convalescence  begins  without  the  em- 
ployment of  active  measures. 

But.  when  the  crisis  is  violent  and  painful,  it  becomes  needful  to 
moderate  its  severity.  If  the  heart  and  kidneys  are  yet  intact,  con- 
siderable latitude  is  permissible  in  the  exhibition  of  remedies.  If, 
however,  these  important  organs  are  materially  injured  by  disease — 
if  the  pulse  be  weak  and  irregular,  and  if  there  be  albumin  in  the 
urine  great  caution  is  necessary,  and  the  treatment  should  be  prin- 
cipally devoted  to  the  application  of  local  remedies  to  the  affected 
joints.  When  the  patient  is  young  and  vigorous,  he  should  be  kept 
in  the  recumbent  position,  with  the  inflamed  joint  upon  a  well-ad- 
justed cushion  by  which  the  limb  can  be  supported  a  little  above  the 
level  of  the  body.  The  application  of  leeches  is  no  longer  practised, 
since  it  has  been  shown  to  be  ei^er  without  effect  or  positively  in- 
jurious. But  much  relief  from  pain  can  often  be  procured  by  the 
use  of  hot  fomentations — hot  whiskey  and  water  applied  on  flan- 
nels covered  with  thin  rubber  cloth  or  oiled  silk.  In  the  same 
way  may  be  applied  the  time-honored  lotion  of  lead  water  and 
tincture  of  opium.  Sir  Dyce  Duckworth  praises  the  following  com- 
binations : 

^  Lin.  belladonnsB f  5  iij. 

Morphinae  hydrochlorat gr.  x. 

M.  et  ft.  liniment.     Sig.  A  teaspoonful  to  be  mixed  with  atablespoon- 

ful  of  hot  water  and  applied  on  lint  under  oiled  silk  every  four 

hours. 
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^  Atropins gr.  iij. 

Morphins  hydxxKhlorat gr.  xv. 

Acidioleici f  1  i. 

Solre  et  ft.  liniment.  Sig.  To  be  painted  over  the  painful  joint 
with  a  large  camel' s-hair  brush,  and  carded  cotton  to  be  super- 
imposed and  retained  with  a  bandage. 

Three  parts  of  menthol  and  two  of  camphor  may  be  rubbed  up 
together  to  form  an  anodyne  application,  or  I  ss.  of  menthol  may  be 
dissolved  in  f  1  vi.  of  spirit  of  chloroform  for  a  lotion. 

Four  grains  of  cocaine  may  be  dissolved  at  a  gentle  heat  in  I  ss.  of 
oil  of  sweet  almonds,  or  of  oleic  acid,  to  form  an  anodyne  liniment. 
Internal  medication  in  this  class  of  patients  should  begin  with  the 
administration  of  a  mercurial  cathartic — either  a  few  grains  of  calomel 
followed  by  a  glass  of  effervescent  citrate  of  magnesia,  or 

9  Pil.  hydrarg.  mass., 

Ext.  colocynth.  comp., 

£xt.  colchici  acet. , 

Ext.  hyoscyami JSA  gr.  vi. 

M.  Div.  in  pil.  No.  vi.  Sig.  Take  one  pill  every  three  hours  until  the 
bowels  are  moved. 

For  the  relief  of  pain,  the  local  use  of  anodynes,  as  ^bove  de- 
scribed, is  usually  sufficient.  Hypodermic  injections  of  morphine 
have  been  made  occasionaUy  in  the  vicinity  of  a  painful  joint,  but  the 
practice  is  attended  with  some  danger  of  metastasis,  followed  by  the 
development  of  the  symptoms  of  retrocedent  gout.  There  can  be, 
however,  no  objection  to  the  moderate  use  of  small  doses  of  morphine 
— the  thirtieth  of  a  grain  every  hour  for  example.  These  minute  and 
frequently  repeated  doses  relieve  nausea,  allay  irritation,  promote 
perspiration,  and  exert  an  appreciably  anodyne  effect.  When  con- 
siderable fever  is  manifested,  a  drop  of  the  tincture  of  aconite  may 
be  also  given  with  each  x)ortion  of  the  morphine.  But  such  medica- 
tion is  only  adapted  to  cases  of  moderate  severity ;  it  would  avail  but 
little  in  the  stormy  crises  that  sometimes  occur. 

A  few  years  ago,  when  anti-thermal  medication  was  in  vogue, 
large  doses  of  sulphate  of  quinine  were  often  used  as  a  febrifuge  dur- 
ing the  feverish  stage  of  the  attack.  This  mode  of  treatment  has  now 
become  almost  obsolete,  and  has  been  superseded  in  the  majority  of 
cases  by  the  exhibition  of  sodium  salicylate.  The  conditions  of 
success  in  the  employment  of  this  drug  are  dependent  upon  the  chem- 
ical purity  of  the  remedy  and  the  efficiency  of  its  administration. 
The  impure  salt  is  often  very  irritating  to  the  stomach,  and  may 
produce  cerebral  symptoms  that  are  indistinguishable  from  those  of 
delirium  tremens.     If  given  in  insufficient  doses  no  appreciable  result 
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is  apparent,  and  the  remedy  is  accordingly  discredited.  But  wLen 
employed  as  it  is  in  acute  rheumatism,  in  doses  of  ten  grains  eTerv 
two  hours,  great  relief  is  soon  experienced.  Under  its  influence  pain 
and  fever  are  reduced,  perspiration  increases,  and  the  flow  of  urine 
becomes  profuse.  The  discharge  of  urates  is  augmented,  and  the 
tissues  are  relieved  of  this  cause  of  irritation.  When  this  result  has 
been  attained,  the  frequency  of  administration  may  be  reduced,  but 
it  is  well  to  continue  the  remedy  for  ten  days  or  two  weeks,  in  doses 
of  ten  grains,  three  or  four  times  a  day.  When  the  stomach  is  intol- 
erant of  the  powdered  salicylate  or  its  solution,  it  will  often  endure 
the  medicine  in  the  form  of  tablets  which  dissolve  slowly  and  present 
the  drug  more  gradually  to  the  mucous  membrane.  In  advanced 
cases  of  gout,  with  diseased  heart  and  kidneys,  the  drug  cannot  be 
given  as  liberally  as  in  the  case  of  a  young  and  vigorous  subject. 

The  remedy  that  most  nearly  approaches  the  rank  of  a  8i>€ciflc  for 
gout  is  colchicum.  This  substance  is  a  drastic  purgative  that  acts 
powerfully  Upon  the  nervous  system,  and  tends  to  ijroduce  a  state  of 
collapse  like  that  of  cholera,  if  given  in  considerable  doses.  In  all 
this  there  is  nothing  to  suggest  its  special  qualities  for  the  relief  of 
gout.  Known  to  the  ancients,  it  has  maintained  its  reputation  for 
thousands  of  years.  Its  effects  are  most  conspicuously  manifested  in 
the  joints  that  are  the  seat  of  acute  inflammation.  Under  its  influence 
pain  and  swelling  rapidly  subside,  and  in  a  few  hours  the  affected 
part  resumes  its  ordinary  appearance.  The  English  physicians 
advise  delay  in  the  exhibition  of  the  remedy  until  the  local  symptoms 
are  fully  manifest  in  the  joint  that  is  the  seat  of  the  attack.  Then 
the  drug  should  be  given,  in  the  form  of  either  the  wine  or  tincture 
of  the  root  or  of  the  seeds.  The  tincture  of  the  seeds  is  stronger 
than  that  of  the  root,  and  is  the  preparation  usually  employed  bv 
American  physicians,  though  the  wine  of  the  seeds  is  with  many 
a  favorite  preparation.  The  remedy  should  be  given  in  diminishing 
doses — from  30  to  45  minims  at  night,  and  half  that  quantity  in  the 
morning.  As  the  severity  of  the  symptoms  is  reduced,  these  doses 
may  be  correspondingly  lowered,  but  it  is  well  to  give  small  doses  trf 
the  medicine  for  weeks  and  months  together  during  periods  of  pro- 
tracted  and  imperfect  convalescence.  Sir  Dyce  Duckworth  praise* 
the  Haustus  colchici  of  St.  Bartholomew's  Hospital  Pharmacopoeia : 

I^  Magnesii  carbonat gr.  x. 

Tiuct.  sem.  colchici til  xx. 

Aq.  menth.  virid ad  f  |  i. 

This  may  be  given  night  and  morning  as  required. 

The  beneficial  effect  of  colchicum  is  not  due  to  its  purgative  energy, 
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and  Sir  A.  Garrod  has  shown  that  it  does  not  augment  the  discharge 
of  urea  or  the  urates.  Butherford  has  shown  that  the  drug  is  a  most 
potent  cholagogue — probably  one  of  the  most  energetic  in  existence. 
By  its  action  upon  the  liver  it  accomplishes  an  amount  of  elimination 
that  can  be  produced  in  no  other  way.  It  probably  also  exerts  a 
sx>ecific  influence  ux)on  the  nervous  system  by  which  the  processes  of 
inflammation  are  corrected.  For  these  reasons  colchicum,  in  some 
form,  may  be  found  in  the  majority  of  the  quack  nostrums  that  are 
so  commonly  employed  by  the  public.  But  in  this  unquestionable 
energy  lies  the  danger  that  accrues  from  its  indiscriminate  use.  It 
is  advisable  to  avoid  all  drastic  purgation,  hence  it  is  well  in  cases 
that  present  any  appearance  of  debility  to  begin  the  treatment  with 
moderate  doses.  In  certain  cases  there  is  an  unusual  susceptibility  to 
the  x>oisonous  effects  of  the  drug,  and  it  is  not  impossible  that  some 
of  the  examples  of  so-called  retrocedent  gout  with  cholerif orm  symp- 
toms have  been  really  instances  of  colchicum  poisoning.  The  active 
principle  of  the  plant,  colchicine,  has  been  sometimes  employed  as  a 
substitute  for  the  ordinary  officinal  preparations ;  but  the  intense 
energy  of  this  substance  renders  its  extensive  use  quite  inexpedient. 
The  same  thing  may  be  said  of  veratrine — it  is  exceedingly  poison- 
ous, very  unreliable,  and  rarely  beneficial. 

Against  the  use  of  colchicum  has  been  urged  the  objection  that 
its  employment  tends  to  transform  acute  gout  into  the  chronic  variety 
of  the  disease.  But  this  is  the  natural  tendency  of  the  malady. 
As  years  progress,  and  the  body  becomes  enfeebled  with  age,  the  at- 
tacks of  articular  inflammation  become  less  violent  and  are  more  pro- 
tracted in  their  duration.  Sir  A.  Garrod  has  shown  that  in  many 
instances  this  degradation  of  the  symptoms  is  reached  at  a  compara- 
tively early  i)eriod  without  medication  of  any  kind.  On  the  other 
hand,  there  are  patients  who  all  their  lives  have  taken  colchicum,  in 
the  form  of  quack  remedies  or  at  the  hands  of  intelligent  physicians, 
and  yet  have  never  experienced  anything  but  acute  crises  of  gout  such 
as  they  first  knew  in  early  life.  It  is  now  generally  admitted  that, 
properly  used,  colchicum  is  a  perfectly  harmless  remedy.  It  certainly 
has  never  been  superseded  by  any  other  drug. 

Becently  a  preparation  by  the  name  of  piperazine  has  been  widely 
advertised  as  a  solvent  of  uric  acid.  It  is  prescribed  in  doses  of  fif- 
teen to  twenty  grains  a  day.  As  a  diuretic  it  possesses  some  virtue, 
but  beyond  this  quality  it  does  not  seem  to  exhibit  any  special 
efficacy  that  is  not  equally  manifested  by  the  well-known  and  often- 
tried  remedies  that  have  been  already  enumerated. 

The  hydropathic  treatment  of  the  gouty  diathesis  has  been  men- 
tioned upon  a  preceding  page.  Similar  measures  have  been  advo- 
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cated  in  the  local  treatment  of  the  acute  disease.  Hippocrates  and 
his  pupils  were  familiar  with  the  relief  from  pain  that  may  be  pro- 
cured by  immersion  of  the  affected  limb  in  cold  water.  The  illus- 
trious Han^ey,  discoverer  of  the  circulation  of  the  blood,  is  said  to 
have  followed  this  practice  in  his  own  case,  and  yet  to  have  reached 
a  great  age.  In  later  years  the  affusion  of  cold  water,  followed  by 
cold  compresses  laid  upon  the  inflamed  joint,  has  found  advocates. 
But  Sir  A.  GaiTod,  whom  nothing  has  escaped,  found  that  this  prac- 
tice was  by  no  means  uniformly  successful  in  the  relief  of  pain. 
Such  alleviation  of  suffering  as  may  have  been  experienced  was 
merely  transient,  and  was  followed  by  a  renewal  of  agony  so  soon 
as  the  cold  applications  were  discontinued.  The  chief  objection  to 
the  practice  lies  in  the  fact  that  in  many  instances  the  suppression 
of  local  inflammation  by  cold  is  followed  by  violent  invasion  of  the 
internal  viscera.  The  stomach,  the  heart,  and  the  brain  may  be  thus 
attacked  by  an  inflammation  that  has  been  driven  from  the  x)eriphery, 
where  it  was  comparatively  harmless,  to  the  central  organs  of  the 
body  where  its  manifestation  must  be  accompanied  by  the  most  se- 
rious risks. 

The  same  objection  can  be  urged  against  the  application  of  leeches 
to  an  inflamed  joint.  Garrod  and  his  associate,  Todd,  have  noted 
the  interesting  fact  that  after  such  local  depletion  joints  thus  treated 
remain  permanently  weakened,  and  may  even  become  completely 
ankylosed.  Before  the  days  of  aseptic  surgery  there  was  ^o  no 
little  danger  of  erysipelas  and  other  infections  through  the  cutaneous 
wounds  that  were  thus  inflicted. 

During  the  i)eriod  when  every  one  was  experimenting  with  anaes- 
thetics, lotions  and  sprays  of  ether  and  chloroform  were  sometimes 
prescribed.  To  the  refrigeration  of  the  affected  parts  by  a  rapidly 
evaporating  lotion  or  spray,  the  same  objection  should  be  raised  that 
is  laid  against  the  application  of  cold  water — there  is  danger  of  caus- 
ing retrocession  to  the  internal  viscera  of  the  body.  But  to  the  use 
of  chloroform  as  a  counter-irritant  and  anodyne  in  association  with 
the  ordinary  narcotic  liniments,  there  can  be  no  reasonable  opposi- 
tion. During  the  stage  of  convalescence  a  well-fitted  bandage  is  often 
of  service;  and  sometimes  a  tardy  subsidence  of  local  oedema  may 
be  accelerated  by  the  application  of  a  blister. 

ReTROCEDENT  GrOUT. 

Betrocedent  gout  requires  prompt  and  energetic  treatment.  The 
transfer  of  symptoms  is  to  either  the  head,  the  heart,  or  the  gastro- 
intestinal tract.  The  indications  for  treatment  are  twofold— to 
obviate  the  danger  of  collapse,  and  to  recall  the  disease  to  the  distal 
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articniations  of  the  limbs.  When  the  brain  is  the  seat  of  retrocedent 
phenomena,  the  symptoms  of  coma  are  rapidly  developed.  Under 
snch  circumstances,  if  the  patient  be  plethoric,  blood  should  be  taken 
from  the  arm  to  the  amount  of  ten  or  fifteen  ounces.  Some  of  these 
cases  are  really  due  to  uraemia,  and  bleeding  is  in  such  as  useful  as 
it  is  in  puerperal  eclampsia.  Blood-letting  should  be  followed  by  a 
drastic  purge  with  calomel  and  jalap,  or  with  croton  oil  if  there  be 
difficulty  of  deglutition.  Mustard  poultices  should  be  applied  to  the 
extremities,  in  order  to  provoke  the  return  of  inflammatory  action 
about  the  deserted  joints. 

When  metastasis  to  the  heart  or  stomach  has  occurred,  the  promi- 
nent symptoms  are  those  of  collapse.  Hypodermic  injections  of 
ether  (ten  drops  every  few  minutes)  are  very  efficient  for  the  stimu- 
lation of  the  heart.  Whiskey  and  hot  water  may  be  given  by  the 
mouth,  or  by  injection  into  the  rectum  if  the  patient  cannot  swallow 
or  retain  the  potion.  Small  and  stimulant  doses  of  laudanum — one 
or  two  drops  every  ten  minutes — ^are  also  beneficial,  especially  if 
given  with  the  aromatic  spirit  of  ammonia.  Sinapisms,  or  even  a 
blister,  should  be  applied  over  the  stomach  and  to  the  extremities, 
and  the  patient  should  be  thoroughly  warmed  with  bottles  and  rubber 
bags  filled  with  hot  water,  and  wrapped  with  flannel,  to  prevent  vesi- 
cation of  the  skin.  The  flatulence  that  is  so  often  present  may  be  re- 
Ueved  by  camphor,  or  the  oil  of  cajeput,  or  hot  peppermint  water 
with  compound  tincture  of  cardamom  seeds.  In  mild  cases  of  gastric 
disturbance  occurring  in  chronic  gout  this  form  of  gastric  stimulant 
may  be  often  sufficient,  but  in  the  grave  cases  of  metastasis  the 
most  energetic  treatment  is  required.  If  these  efforts  are  successful 
and  the  articular  manifestations  reappear,  the  patient  will  for  sev- 
eral days  need  a  light  diet  and  the  treatment  that  is  appropriate  for 
inflammatory  conditions  of  the  stomach  and  bowels.  Colchicum  may 
then  be  administered  in  small  doses  for  a  considerable  period  of  time. 

Chronic  Gout. 

The  treatment  of  chronic  gout  consists,  for  the  greater  part,  in 
the  general  treatment  of  the  arthritic  diathesis  according  to  the 
methods  that  have  been  already  considered.  But  the  different 
forms  in  which  the  chronic  disease  is  manifested  require  certain 
corresponding  variations  in  the  treatment.  Sometimes  the  general 
health  remains  good  despite  the  fact  that  the  joints  become  stiffened 
by  gradual  infiltration  with  urate  salts.  In  such  cases  it  is  not  un- 
usual to  exx)erience  intermittent  attacks  of  articular  inflammation ;  but 
the  severity  of  such  exacerbations  is  ordinarily  less  than  in  acute 
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gout.  In  other  cases,  the  local  manfestations  about  the  joints  are 
comparatively  insignificant,  but  the  force  of  the  disease  is  ex- 
pended upon  the  respiratory  organs,  the  circulatory  apparatus,  or 
the  kidneys.  Obviously,  these  patients  require  a  form  of  treatment 
that  is  adapted  to  the  sx>ecial  disorder  of  the  internal  viscera,  while 
for  those  who  belong  to  the  other  class  a  different  method  "will  be 
applicable. 

For  the  class  of  patients  in  whom  chronic  articular  manifestations 
predominate,  a  long-continued  course  of  intermittent  alkaline  medi- 
cation yields  the  best  results.  The  carbonated  salts  of  lithium  or  of 
potassium,  or  the  salicylate  of  sodium,  may  be  given  in  small  doees 
during  one-half  of  each  month.  When  the  last-mentioned  salt  is 
administered,  it  should  be  given  in  five-grain  tablets  before  each 
meal  and  at  bedtime,  with  fifteen  drops  of  dilute  nitro-hydrochloric 
acid  shortly  after  the  meal.  These  remedies  are  especially  useful 
when  painful  sensations  are  experienced  in  the  abdominal  and  pelvic 
viscera,  or  if  neuralgic  headache  be  a  prominent  symptom.  If  there  be 
any  tendency  to  the  passage  of  gravel,  the  patient  should  be  instructed 
to  drink  ApoUinaris  water,  or  the  waters  of  Vals,  Boyat,  Pougue^, 
Contrexeville,  Bath,  Buxton,  Clifton,  Poland,  or  Waukesha.  For 
those  who  cannot  afford  the  natural  spring  waters,  the  distilled  waters 
that  are  now  prepared  on  so  large  a  scale  for  the  manufacture  of  ice, 
or  even  the  condensed  steam  from  an  ordinary  boiler,  may  be  recom- 
mended. During  one-half  of  each  month  the  patient  should  endeavor 
to  dispense  with  the  use  of  drugs,  in  order  to  prevent  the  establish- 
ment of  tolerance,  or  of  debility  from  too  long  persistence  in  the  em- 
ployment of  alkalies.  At  all  times,  however,  the  rules  of  hygiene  and 
exercise  must  be  observed,  together  with  all  the  precautions  in  the 
way  of  diet  and  occupation  that  have  been  already  inculcated.  Wfaeji 
the  season  of  the  year  is  favorable,  a  sojourn  at  some  one  of  the 
numerous  hot  springs,  for  the  purpose  of  a  systematic  course  of  warm 
baths,  will  be  found  advantageous.  Warm  bathing  conjoined  witL 
massage  at  home  is  always  very  beneficial. 

When  the  digestive  organs  are  in  a  fairly  good  condition,  iodide 
of  potassium,  in  doses  of  two  grains  three  times  a  day,  often  exercises 
a  salutary  effect,  hindering  the  formation  of  deposits  about  the  joints. 
The  administration  of  the  drug  should  be  occasionally  susi)ended  for 
a  fortnight  at  a  time,  to  prevent  the  establishment  of  tolerance  on  the 
part  of  the  tissues.  Golchicum  may  be  in  like  manner  exhibited  in 
small  doses  for  considerable  x)eriods  of  time.  In  one  instance  the 
late  Sir  Henry  Holland  administered  this  remedy  for  two  j'ears  with 
decided  benefit  to  the  patient.  Usually,  however,  it  is  advisable  to 
reserve  its  use  for  the  relief  of  the  painful  exacerbations  that  diver- 
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sify  the  course  of  chronic  gout.  So  great  is  the  comfort  that  is 
derived  from  its  exhibition  on  such  occasions,  that  the  risk  of 
tolerance  through  constant  use  should  be  avoided.  Still,  there  are 
many  experienced  physicians  who  do  not  fear  the  continuous  ad- 
ministration of  colchicum  provided  the  dose  be  small  enough  to 
obviate  all  danger  of  gastro-intestinal  irritation  and  cardiac  de- 
pression. Thus  employed,  many  of  the  headaches,  backaches,  irri- 
tative coughs,  and  other  symptoms  of  gouty  disorder  may  be  kept  at 
bay. 

One  of  the  most  universal  consequences  of  chronic  arthritic  tox- 
aemia is  an  impoverished  state  of  the  blood.  The  death  and  insufficient 
reproduction  of  the  red  corpuscles  are  constant  results  of  the  pres- 
ence of  the  nitrogenous  toxins.  Bitter  tonics — quinine,  strychnine, 
quassia,  gentian,  and  calumba — are  useful,  and,  if  there  be  no  con- 
siderable catarrhal  inflammation  of  the  gastro-intestinal  mucous 
membrane,  iron  may  be  given.  The  ferrated  mineral  waters  then 
fulfil  a  valuable  indication.  But  if  the  patient  cannot  tolerate  iron, 
arsenical  preparations  form  the  best  substitutes.  The  waters  of 
Boyat,  Orezza,  and  of  the  Mt.  Shasta  arsenical  springs  in  California, 
have  a  good  reputation  in  such  cases.  Or  the  liquor  potassii  arseni- 
tis  may  be  given  in  moderate  doses  for  a  long  period  of  time.  The 
ordinary  stimulants,  tea,  cofFee,  and  alcohol,  which  usually  are  not 
tolerated  in  chronic  gout,  can  be  sometimes  administered  for  a  few 
days  at  a  time  to  these  feeble  subjects  when  they  experience  the  need 
of  a  cardiac  stimulant.  In  many  instances  laxatives  are  required. 
Among  the  best  for  anaemic  patients  is  guaiacum,  which  can  be  ad- 
ministered in  capsules  or  wafers  or  effervescing  powders  in  order  to 
obviate  its  disagreeable  taste.  Cascara  is  also  a  valuable  laxative. 
The  combination  of  sulphur  and  cream  of  tartar  in  tablet  form  is  a 
very  gentle  and  elegant  remedy  in  cases  of  hemorrhoidal  tendency 
with  torpor  of  the  liver  and  kidneys.  An  occasional  purgative  course 
of  blue  pill,  colocynth,  colchicum,  and  hyoscyamus  is  advaxitageous. 
When  atonic  dyspepsia  is  a  conspicuous  symptom,  the  simple  bitters, 
quassia,  calumba,  nux  vomica,  gentian,  and  euonymin  are  beneficial. 
Associated  with  rhubarb  thej^  are  useful. in  cases  of  intestinal  atony. 
Sydenham  was  in  the  habit  of  prescribing  for  such  patients  an  elec- 
tuary composed  of  various  mints,  horseradish,  mustard,  and  bitter 
herbs.  This  was  supplanted  during  the  next  century  by  a  mixture 
of  bitter  and  aromatic  powders  derived  from  the  vegetable  kingdom 
and  rendered  fashionable  by  the  affix  of  the  aristocratic  title  of  the 
Duke  of  Portland.  In  comparatively  recent  times  Sir  Alfred  Garrod 
has  endeavored  to  popularize  the  following  prescription,  which  is 
also  indorsed  by  Sir  Dyce  Duckworth: 
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I^  Pulv.  resin,  guaiaci 3  vi. 

Pulv.  cinchonae  tiavce ?  i. 

Ammonii  carbonat 3  ij. 

Potassii  (vel  Lithii)  citrat 3  ij. 

Potassii  iodidi 3  i. 

Pulv.  colchici  rad 31. 

M.  et  ft.  pulvis.  Sig.  Forty  grains  for  a  dose  in  a  wineglassful  of  pep- 
permint water  to  be  taken  once  a  day,  continuously  or  in  alternate 
weeks. 

All  such  preparations  have  for  their  common  object  a  gentle  stim- 
ulation of  the  circulation  and  of  the  excretory  functions. 

When  the  renal  complications  of  chronic  gout  become  predomi- 
nant it  is  necessary  to  avoid  the  use  of  colchicum,  and  to  restrict  the 
patient  to  a  milk  diet.  This  constitutes  the  surest  means  of  retarding 
the  progress  of  nephritis,  and  of  obviating  the  mal-assimilation  and 
semi-starvation  that  are  inevitable  when  ordinary  food  is  allowed. 
Tonics  and  astringents  may  be  administered,  but  their  utility  is  often 
open  to  suspicion.  The  excretory  action  of  the  skin  and  intestinal 
tract  should  be  stimulated  by  hot-air  baths,  counter-irritation  over 
the  loins,  and  hydragogue  cathartics. 

Many  cases  of  chronic  gout  are  terminated  by  failure  of  the  heart 
to  maintain  the  circulation.  80  long  as  compensatory  hypertrophy 
of  the  ventricle  persists,  the  blood  will  be  efficiently  propelled;  but 
when  the  ventricular  tissues  begin  to  yield,  so  that  dilatation  of  the 
cavities  occurs,  stagnation  commences,  and  the  protracted  agony  of 
death  at  the  heart  is  initiated.  At  first,  great  relief  may  be  ob- 
tained by  the  use  of  digitalis,  but  this  drug  soon  disorders  the 
stomach,  rendering  it  necessary  to  have  recourse  to  sparteine, 
strophanthus,  and  convallaria.  These  remedies  in  their  turn  cease 
to  relieve  and  then  temjKjrary  benefit  can  be  procured  from  caffeine. 
Milk,  either  with  or  without  coffee,  forms  the  best  nourishment, 
and  is  the  diuretic  that  can  be  for  the  longest  time  endured  by 
the  kidneys.  Taken  in  the  form  of  an  effervescent  kumyss  it  is 
usually  agreeable  and  always  efficient.  Small  doses  of  blue  pill  or 
of  calomel  are  often  prescribed,  and  the  liver  should  be  suffi- 
ciently drained  by  the  aid  of  saline  laxatives.  In  advanced  cases, 
the  application  of  sinapisms  or  flying  blisters  over  the  precordial 
region  may  relieve  pain  and  aid  the  circulation  for  a  brief  period. 
Hot  whiskey  and  water  and  hot  coffee  also  act  as  palliatives  when 
cyanosis  and  other  evidences  of  stagnation  are  apparent.  But  all  these 
measures  fail  at  last,  and  when  their  need  is  urgent  the  end  is  near. 

Besides  the  general  management  of  chronic  gout  that  has  been 
already  described,  it  is  a  matter  of  great  importance  to  prescribe  ener- 
getic local  treatment  for  the  joints  that  have  been  the  seat  of  uratic 
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deposits.  The  articular  rigidity  and  disorganization  that  result  from 
such  incrustations  serve  to  cripple  and  to  disable  the  patient  even 
more  than  is  effected  by  the  conditions  that  accompany  the  acute 
attack.  It  is,  therefore,  desirable  to  hinder  the  process  of  infiltra- 
tion with  uratic  salts,  and  to  promote  their  absorption  and  removal 
when  they  have  already  been  deposited.  It  has  been  shown  that  the 
feeble  circulation  of  blood  and  lymph  in  the  substance  of  the  articu- 
lar structures  is  one  of  the  causes  that  determine  the  precipitation  of 
urates  in  the  tissues  rather  than  elsewhere.  For  this  reason  the 
principal  indication  for  local  treatment  is  to  quicken  the  circulation 
of  blood  in  the  affected  parts.  This  can  be  accomplished  by  hot  fo- 
mentations reinforced  with  turpentine,  mustard,  oil  of  sassafras,  and 
other  aromatic  substances  and  essential  oils.  The  various  liniments 
that  contain  ammonia,  camphor,  menthol,  oil  of  cajeput,  and  similar 
ingredients,  are  all  rubefacient,  and  consequently  beneficial.  Friction 
of  the  surface  with  coarse  towels,  hair  gloves,  and  flesh-brushes, 
operates  in  a  similar  manner.  Steaming  the  affected  parts,  or  even 
the  entire  body,  with  terebinthinate  vapors  from  pine  needles  and 
cones,  or  from  the  berries  of  the  juniper  bush,  has  had  its  advocates. 
Copious  perspiration  induced  by  the  Turkish  bath  is  beneficial,  and 
may  be  frequently  encouraged  if  the  heart  and  kidneys  are  intact. 
Massage  of  the  stiffened  joints  is  very  useful  to  counteract  the  devel- 
opment of  rigidity.  The  manixmlation  of  the  joints  should  be  per- 
formed in  a  warm  bath,  for  the  reason  that  the  process  of  resolution 
is  aided  by  the  local  application  of  heat  in  connection  with  movement 
of  the  stiffened  parts.  For  the  same  reason  the  patient  may  be 
advised  to  visit  the  various  hot  springs,  especially  those  sources 
whose  water  is  charged  with  sulphur.  Of  comparatively  little  value 
in  the  acute  forms  of  gout,  these  waters  are  decidedly  beneficial  in  the 
local  treatment  of  the  articular  and  cutaneous  disorders  that  occur  in 
the  chronic  variety  of  the  disease.  Chief  among  the  American  springs 
that  are  adapted  to  this  purpose  are  the  hot  sulphur  springs 
among  the  mountains  of  Virginia,  and  at  Glenwood  in  Colorado. 
The  hot  springs  of  Arkansas,  and  of  South  Dakota,  Idaho,  and  the 
Yellowstone  Park,  are  principally  useful  by  reason  of  their  very  ef- 
ficient thermal  qualities.  But  when  the  rigid  joints  cannot  be  re- 
laxed by  such  measures,  it  becomes  necessary  to  apply  strong  tincture 
of  iodine  or  flying  blisters  of  cantharidal  plaster,  or  even  to  cause 
superficial  vesication  of  the  skin  by  a  few  strokes  with  the  actual 
cautery  lightly  applied  in  the  vicinity  of  the  stiffened  articulations. 
Sometimes  it  hapx)ens  that  elderly  patients  exhibit  a  persistent 
cedema  involving  the  extremity  that  has  been  the  seat  of  gouty  in- 
flammation.    This  complication  causes  considerable  disability  and 
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pain,  and  is  often  very  refractory  under  treatment.  It  is  due  to  a 
paretic  condition  of  the  local  vasomotor  nervous  apparatus,  and  re- 
quires the  employment  of  the  various  topical  applications  that  have 
been  already  specified.  If  the  oedema  be  not  occasioned  by  renal  or 
cardiac  disease,  these  measures  will  often  prove  successful.  £nt  if 
they  fail  it  may  be  well  to  apply  a  flannel  bandage,  or  an  elastic 
stocking,  for  the  support  of  the  vessels.  The  application  of  flying 
blisters  and  the  actual  cautery  may  be  reserved  for  extreme  cases. 

The  fact  that  in  many  instances  the  uratic  deposits  very  nearly 
approach  the  cutaneous  surface,  has  raised-  the  question  of  surgical 
interference  for  their  removal.  In  the  majority  of  cases,  however,  this 
will  be  either  unnecessary  or  positively  injurious.  Superficial  de- 
posits, such  as  are  often  visible  upon  the  ears  and  in  the  skin,  some- 
times excite  ulceration  of  the  overlying  cuticle,  and  thus  evacuate 
themselves.  Occasionally  a  subcutaneous  bursa  spontaneously  dis- 
charges its  contents  and  must  be  treated  like  any  other  abscess.  If 
such  fistulous  openings  cannot  be  freely  incised  and  cleansed,  recourse 
must  be  had  to  compresses  wet  with  alkaline  solutions  and  covered  with 
oiled  silk  or  a  rubber  bandage.  Such  lotions  should  consist  of  po- 
tassium bicarbonate,  or  potassium  iodide,  or  lithium  carbonate,  to 
the  amount  of  sixty  or  eighty  grains  in  a  pint  of  water,  which  may  be 
agreeably  perfumed  if  the  patient  be  of  sufficiently  exalted  rank  and 
wealth.  When  large  concretions  have  formed  in  and  around  certain 
joints,  ulceration  sometimes  occurs,  and  the  tophi  are  spontaneously 
extruded.  This  process  is  sometimes  witnessed  at  the  knuckles  and 
phalangeal  joints.  Various  surgeons  have  attempted  to  anticipate  or 
to  assist  this  effort  by  making  free  incisions  and  endeavoring  to  turn 
out  the  mineral  masses  that  interfere  with  articular  movement.  Care- 
ful scraping  of  the  bones  and  curetting  of  the  cavities  of  the  joints, 
followed  by  antiseptic  dressings,  may  sometimes  be  accomplished 
with  some  degree  of  benefit  to  the  patient.  But  in  the  majority  of 
cases  it  is  better  to  abstain  from  all  surgical  measures,  and  to  reek 
relief  by  the  methods  that  have  been  already  described.  The  same 
opinion  must  be  entertained  regarding  the  employment  of  electricity. 
If  it  does  no  harm  it  is  very  doubtful  whether  it  can  effect  anything 
more  than  temporary  alleviation  of  pain  in  a  few  cases  of  acute  gout. 

Treatment  op  the  Obscure  Manifestations  op  the  Gouty 

Diathesis. 

We  have  seen  that  the  gouty  diathesis,  or,  in  other  words,  attenu- 
ated gout,  is  usually  manifested  by  a  considerable  number  of  disor- 
ders involving  the  different  organs  of  the  body,  sometimes  long  before 
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the  occurrence  of  articular  crises.  These  disorders,  when  dependent 
upon  the  diathetic  condition  of  the  patient,  require  certain  modifica- 
tions of  treatment,  just  as  the  diseases  that  occur  in  malarious 
subjects  are  modified  by  the  action  of  malaria,  and  require  special 
treatment  with  reference  to  the  underlying  complication. 

The  nervous  system  always  suffers  from  the  toxic  influences  of 
gout.  In  the  latent  form  of  the  disease  the  patient  is  often  greatly 
depressed  in  spirits,  moody,  fretful,  or  surly.  The  melancholic 
varieties  of  insanity  may  be  experienced,  and  they  often  persist  until 
cured  by  a  sudden  outbreak  of  articular  gout.  In  all  such  cases, 
efficient  elimination  is  needed.  The  diet  must  be  regulated  so  as  to 
contain  a  minimum  of  meat,  and  active  exercise  must  be  maintained. 
If  the  heart  is  not  seriously  affected,  a  mercurial  purge,  followed  by 
a  course  of  alkalies,  sodium  salicylate,  or  even  colchicum  may  be 
administered.  In  cases  of  insomnia,  the  same  general  treatment 
must  be  employed.  A  foot-bath,  and  a  full  dose  of  potassium  citrate 
or  of  lithium  citrate  in  a  glass  of  hot  lemonade  at  bedtime,  are  to  be 
preferred  to  narcotics  of  all  kinds. 

Epilepsy  is  often  accompanied  by  symptoms  that  are  due  to  the 
accumulation  of  nitrogenous  toxins.  A  diet  of  vegetables,  milk,  and 
fish  may  be  allowed.  The  digestive  organs  require  careful  supervision. 
Alcoholic  stimulants  and  venereal  excesses  must  be  forbidden.  An 
occasional  mercurial  cathartic  is  beneficial,  and  the  specific  treatment 
with  bromides  should  be  supplemented  with  other  alkaline  salts, 
alternately  with  sodium  salicylate. 

Ordinary  gouty  headaches  require  the  general  treatment  that  is  ap-  - 
propriate  to  the  diathetic  condition.  Hemicraiiia  is  usually  treated 
with  mercurial  carthartics,  antipyrin,  caffeine,  and  alkalies.  A 
glass  of  wine  and  a  good  dinner  sometimes  give  prompt  relief,  a  fact 
that  Haig  explains  by  their  action  in  driving  uric  acid  and  its  con- 
geners out  of  the  blood  into  the  tissues.  But  the  suppression  of 
pain  that  is  thus  effected  has  to  be  paid  for  by  subsequent  misery 
when  the  accumulated  refuse  re-enters  the  current  of  the  circulation. 
The  treatment  that  is  at  the  same  time  palliative  and  curative  consists 
in  the  administration  of  five  or  ten  grains  of  sodium  salicylate  before 
each  meal,  with  a  dose  of  fifteen  or  twenty  minims  of  dilute  nitro- 
hydrochloric  acid  after  the  repast.  General  treatment  for  the  im- 
provement of  the  health  is  also  desirable. 

Neuritis  of  gouty  origin,  though  not  very  common,  is  exceedingly 
persistent.  It  is  often  dependent  in  part  upon  alcoholism  induced  by 
the  habits  of  the  patient.  It  requires  a  long  course  of  potassium 
iodide  and  quinine — three  grains  of  the  former  with  one  grain  of 
the  latter,  three  times  a  day.     If  the  bowels  are  constipated,  a  few 
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drops  of  tincture  of  colchicum  seeds  may  be  added.  Counter-irri- 
tation over  the  affected  nerve  should  be  maintained  with  canthar- 
ides,  or  tincture  of  iodine,  or  a  mixture  of  equal  parts  of  chloral 
hydrate,  camphor  gum,  and  menthol.  The  galvanic  current  along 
the  course  of  the  nerve  for  five  minutes  every  day  or  two  is  a  valu- 
able adjuvant  to  the  general  treatment,  as  it  is  also  in  neuralgia, 
an  affection  that  requires  essentially  the  same  treatment  that  is 
requisite  for  neuritis.  It  is  best  to  avoid  as  far  as  possible  the  use 
of  hypodermic  injections  of  morphine,  but  sometimes  they  must  be 
employed,  in  order  to  secure  rest  from  the  wearing  pain.  In  such 
cases,  especially  when  the  sciatic  nerve  is  involved,  the  propriety  of 
surgical  intervention  by  nerve-stretching  or  nerve-section  should  be 
considered. 

Vertigo  is  not  infrequently  experienced  by  the  gouty  patient.  It 
is  often  temporarily  cured  by  an  attack  of  articular  gout.  An  occa- 
sional mercurial  cathartic,  and  relaxation  of  the  bowels  with  rhubarb 
and  magnesia  at  bedtime,  together  with  a  dose  of  compound  tincture 
of  gentian  and  potassium  acetate  before  each  meal,  will  usually  effect 
a  cure.  If  these  remedies  fail,  colchicum  may  be  given  in  moderate 
doses  for  a  number  of  weeks  or  months.  A  similar  course  is  indi- 
cated when  muscular  cramps  in  the  calves  of  the  legs,  or  elsewhere, 
become  annoying. 

The  tedious  attacks  of  bronchitis  that  harass  the  gouty  subject  have 
been  fully  discussed.  In  addition  to  the  ordinary  expectorant,  ano- 
dyne, and  antispasmodic  treatment  of  the  bronchial  affection,  the 
use  of  potassium  iodide,  colchicum,  and  arsenic  is  indicated.  When 
asthmatic  symptoms  predominate,  the  bowels  should  be  kept  freely 
open,  and  the  ethereal  tincture  of  lobelia  in  doses  of  fifteen  or  twenty 
minims  may  be  added  to  the  ordinary  expectorant  mixture.  Potas- 
sium iodide  is  also  indicated  unless  there  be  a  bronchorrhoeaby  which 
the  lungs  may  be  flooded.  In  such  cases  terpine  hydrate  or  the  com- 
pound tincture  of  benzoin  will  be  found  useful.  The  fumes  of  nitre 
and  stramonium  leaves  are  useful  on  condition  of  being  inhaled  in 
large  volumes.  The  addition  of  tobacco  is  often  beneficial,  and  the 
mixture  may  be  smoked  in  a  pipe  or  in  the  form  of  a  cigar.  The 
English  praise  the  following  mixture : 

^  Pulv.  fol.  stramonii 5  ss. 

Pulv.  anisi, 

Potass,  nitrat aa  3  ij. 

Pulv.  fol.  tabac gr.  v. 

M.  et  ft.  pulvis.     Sig.  A  teaspoonful  to  be  burnt  in  a  saucer,  and  the 
fumes  to  be  inhaled. 

Chloroform,  ether,  and  chloral  hydrate  often  give  great  relief, 
but  tolerance  is  soon  established.     The  same  thing  may  be  said  of 
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morphine.  In  desperate  cases  a  change  of  air  will  often  effect  an 
immediate  cure  even  when  death  had  seemed  imminent. 

The  disorders  of  the  heart  have  been  abeady  considered,  but  cer- 
tain symptoms  connected  with  the  circulatory  apparatus  demand 
further  attention.  Gastric  disturbances  are  frequently  acccompanied 
by  excessive  pulsation  in  the  large  arteries  of  the  body.  This  some- 
times causes  intolerable  throbbing  in  the  head,  usually  in  one  of 
the  temples.  The  general  treatment  of  arthritism  and  of  chronic 
catarrhal  dyspepsia  is  indicated.  Elimination  and  tonic  treatment 
are  the  first  indications.  Tincture  of  aconite  has  been  recommended 
against  the  inordinate  pulsations,  but  its  effect  is  inferior  to  that  of 
sodium  or  strontium  bromide  in  moderate  doses.  After  the  catarrhal 
symptoms  have  been  somewhat  reduced,  a  course  of  nitro-hydrochlo- 
ric  acid  and  bitters  is  useful.  Intermittent  or  irregular  pulsation  of 
the  heart  is  usually  dependent,  when  no  organic  disease  can  be  dis- 
covered, upon  chronic  intoxication  with  nitrogenous  toxins,  audit  is 
best  treated  by  correction  of  the  diet,  mineral  waters,  sulphur  or 
guaiac  laxatives,  occasional  doses  of  blue-pill  and  colocynth,  and  the 
mineral  acids  with  bitter  tonics.  A  course  of  sodium  salicylate  often 
effects  great  benefit.  Similar  measures  are  needed  in  cases  of  cardi-- 
olgia  after  the  acute  neuralgic  pain  has  been  subdued  by  emptying  the 
cavity  of  the  stomach  with  a  lobelia  emetic  or  with  the  gastric  siphon, 
followed  by  the  administration,  every  fifteen  minutes,  of  drachm 
doses,  properly  diluted,  of  equal  parts  of  aromatic  spirit  of  ammonia 
and  spirit  of  chloroform.  Sometimes  the  severity  of  the  pain  re- 
quires a  hypodermic  injection  of  morphine  and  atropine  before  any- 
thing else  can  be  done.  When  the  heart  is  organici\lly  diseased,  and 
the  coronary  arteries  are  incapable  of  fully  conveying  blood  to  the 
cardiac  walls,  genuine  angina  pectoris  may  occur,  often  with  a  fatal 
result.  Inhalation  of  amyl  nitrite,  and  the  administration  of  nitro- 
glycerin tablets  (gr.  -|-J^)  every  ten  or  fifteen  minutes,  will  be  neces- 
sary in  addition  to  the  other  measures  above  mentioned. 

Hemorrhages  from  the  veins  of  the  rectum  and  nasal  passages  are 
not  uncommon  events  among  the  gouty.  They  are  frequently  bene- 
ficial, and  require  only  the  ordinary  treatment,  with  proper  regulation 
of  the  diet  and  attention  to  the  excretions.  Epistaxis  sometimes 
occurs  in  elderly  persons  who  have  never  experienced  such  a  flux  in 
earlier  life.  It  is  then  usually  the  consequence  of  latent  arthritic 
conditions,  and  is  followed  by  the  same  relief  that  is  obtained  after  an 
articular  crisis.  Occasionally  such  patients  discharge  blood  from  the 
fauces  or  bronchi.  The  color  of  the  expectoration  is  dark.  Speedy 
relief  is  procured  by  the  application  of  a  few  leeches  around  the  anus. 

Phlebitis  occurring  in  a  gouty  subject  requires  the  usual  local 


508  LYMAN— GOUT. 

treatment  for  inflammation  of  the  veins.  Warm  fomentations  narco- 
tized with  belladonna  or  the  oleate  of  morphine  may  be  applied  over 
the  affected  vessel,  and  the  limb  should  be  kept  at  rest.  Vegetable 
food  and  the  general  treatment  of  the  arthritic  diathesis  should  be 
prescribed  for  several  months.  The  action  of  the  heart  must  be 
properly  sustained  with  quinine,  strychnine,  and  the  mineral  acids 
as  acute  symptoms  subside.  Sometimes  the  affected  limb  remains 
more  or  less  persistently  oedematous  after  the  cessation  of  active  in- 
flammation. Warm  douches,  friction  with  the  hand,  and  an  elastic 
stocking  are  the  best  remedies  for  this  condition,  but  they  must  not 
be  prescribed  until  all  danger  of  detachment  of  fragments  from  the 
clot  has  disappeared. 

The  sockets  of  the  teeth  are  sometimes  attacked  by  a  chronic  in- 
flammation—/>^arrAcea  alveolaris — that  results  in  absorption  of  the 
alveoli,*  followed  by  the  falling  out  of  the  teeth.  This  malady 
usually  occurs  among  arthritic  subjects,  and  is  an  indication  for  the 
adoption  of  measures  that  are  appropriate  to  that  predisposition. 

I/ingucd  neuralgia  is  usually  experienced  during  the  winter,  and 
often  vanishes  with  the  appearance  of  fresh  fruits  and  vegetables,  in 
the  spring. 

Leucoplakia  is  sometimes  due  to  similar  causes,  but  is  a  more 
obstinate  affection.  It  should  be  treated  with  non-poisonous  anti- 
septic lotions,  and  the  white  patches  on  the  surface  of  the  tong^ue 
should  be  touched  as  often  as  once  a  week  with  a  saturated  solution 
of  chromic  acid,  or  with  a  one-half  of  one  per  cent,  solution  of  the 
bichloride  of  mercury. 

During  the  first  twenty-four  hours  of  its  course  tonsillitis  may  be 
sometimes  aborted  by  the  administration,  every  three  or  four  hours, 
of  five  grains  of  powdered  guaiac  with  half  a  drachm  of  potassium 
bicarbonate  in  a  wineglass  of  lemonade.  Sodium  salicylate  may  be 
given  in  ten-grain  doses  every  two  hours  until  the  acute  symptoms 
begin  to  subside.  The  subsequent  treatment  should  be  adapted  to 
the  arthritic  predisposition  of  the  patient. 

The  hiliary  disorders  that  accompany  gout  are  usually  of  a  functional 
character  unless  chronic  alcoholism  also  exists.  Constipation,  head- 
ache, hemorrhoids,  lassitude,  and  depression  of  spirits  are  among  the 
most  conspicuous  symptoms.  They  demand  the  employment  of  the 
measures  that  have  been  already  described — mercurials  with  colocynth 
and  colchicum,  saline  cathartics,  especially  those  that  contain  sodium 
sulphate,  the  mineral  waters,  and,  in  the  later  stages  of  the  disorder, 
mineral  acids  and  bitter  tonics. 

Renal  disorders  connected  with  arthritism  have  been  already  suflS- 
ciently  described.     Certain  affections  of  the  genital  organs  may  be 
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noted  as  usually  dependent  upon  the  gouty  diathesis.  Of  these, 
baJamtis  and  herpes  preputialis  are  not  uncommon.  They  can  be 
usually  arrested  by  the  application  of  listerine  or  other  similar 
lotions  containing  boric  acid,  eucalyptol,  and  menthol.  In  severe 
cases  it  may  be  necessary  to  dust  the  parts  with  boric  acid,  and  to 
insert  a  piece  of  lint  between  the  glans  penis  and  the  prepuce.  Prii- 
ritvs  of  the  vulva  requires  essentially  the  same  method  of  treatment. 
When  dependent  upon  glycosuria,  great  attention  to  cleanliness, 
alkaline  injections,  borated  lotions,  mercurial  ointments,  and  cocain- 
ized salves  are  indicated.  Ptiapism  of  a  persistent  character  some- 
times torments  elderly  gouty  subjects.  Efficient  elimination  and  the 
continued  use  of  potassium  iodide  will  generally  give  relief.  Some- 
times an  attack  of  orchitis  occurs  as  a  manifestation  of  acute  or  retro- 
cedent  gout.  Its  treatment  must  be  conducted  in  accordance  with  the 
general  principles  that  have  been  already  enunciated.  The  same 
thing  may  be  said  of  the  non-venereal  urethritis  and  prostatitis  that  are 
sometimes  experienced.  Severe  attacks  of  cystitis^  occasionally  ac- 
companied by  vesical  hemorrhage,  are  not  infrequent.  They  are 
sometimes  connected  with  the  recession  of  an  eczematous  eruption 
from  the  skin.  Best,  milk  diet,  copious  draughts  of  linseed  tea,  in- 
fusions of  buchu,  uva  ursi,  triticum  repens,  or  slippery-elm  bark,  with 
largely  diluted  solutions  of  potassium  citrate,  or  lithium  citrate, 
should  occupy  the  patient  during  the  acute  stage  of  the  disease. 
Londonderry  lithia  water  and  the  waters  from  the  Poland  or  Wau- 
kesha springs  are  very  grateful  beverages.  Opiates  and  the  solana- 
ceous  extracts  are  needful  for  the  relief  of  pain.  Oolchicum  and  mer-' 
curial  laxatives  are  required  at  intervals. 

Many  cases  of  dysmenoiirhoea  and  pelvic  neuralgia  are  dependent 
upon  the  arthritic  diathesis  for  their  existence.  Much  unnecessary 
gynecological  surgery  might  be  avoided  were  this  fact  more  generally 
appreciated.  In  addition  to  the  general  treatment,  cannabis  indica, 
potassium  bromide,  phenacetin,  salol,  or  sodium  salicylate  may  be 
used  for  their  anodyne  eflfect.  Atonic  constipation  with  universal 
torpor  of  the  circulation  is  greatly  benefited  by  the  daily  use  of 
guaiacum  in  laxative  doses.  Hepatic  torpor  and  hemorrhoidal  ten- 
dencies may  be  counteracted  by  the  long-continued  daily  administra- 
tion of  sulphur  and  potassium  bitartrate  in  tablet  form.  Iron,  quinine, 
strychnine,  and  arsenic  should  be  given  at  the  same  time  in  order  to 
increase  the  stability  of  the  nervous  system.  Daily  bathing  in  warm 
water  should  be  practised,  and,  if  possible,  the  patient  should  be 
encouraged  to  seek  a  change  by  periodical  visits  to  the  various  hot 
springs  in  Virginia,  Arkansas,  South  Dakota,  and  the  Rocky 
Mountains. 
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The  different  cutaneous  diseases  that  occur  among  the  gouty— 
pruritus,  psoriasis,  eczema,  urticaria,  and  herpes — all  require  the 
same  recognition  and  treatment  of  their  common  diathetic  basis. 
Their  management  will  be  fully  considered  in  the  volume  on  diseases 
of  the  skin,  and  may  be  briefly  summarized  as  consisting  of  appro- 
priate elimination,  anodyne  local  applications,  general  correction 
of  the  functions  of  digestion,  assimilation  and  metabolism,  together 
with  a  chronic  and  mildly  arsenical  medication  of  the  nervous  system. 
Residence  at  a  distance  from  the  ocean,  the  prolonged  use  of  warm 
'  baths,  and  abundant  exercise  in  dry  bracing  air,  are  to  be  enumerated 
among  the  most  efficient  remedial  measures. 

For  the  treatment  of  the  different  forms  of  lithiasis  which  so  fre- 
quently accompany  gout,  the  reader  is  referred  to  the  volumes  of  this 
work  that  treat  of  renal  and  hepatic  diseases. 
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Introductory. 

The  defects  and  shortcomings  of  the  system  of  classification  of 
diseases,  which  is  of  necessity  adopted,  in  default  of  a  better,  in  the 
text-books  of  medicine  of  the  present  day,  is  nowhere  more  manifest 
than  in  connection  with  those  diseases  in  which  joint  affections  play 
a  conspicuous  part.  It  is  customary  to  group  together,  as  diseases  of 
the  joints,  a  series  of  systemic  maladies  which  have  little  in  common 
with  each  other  beyond  the  tendency  to  involve  the  articular  structures. 
It  is  true  that  the  diseases  so  included  present  superficial  resem- 
blances, and  have  indeed  been  at  all  clearly  differentiated  only  in  com- 
paratively recent  times.  The  first  step  that  was  made  in  this  direc- 
tion was  the  separation  from  gout  of  the  disease  which  is  now  known 
as  rheumatism,  and  it  was  not  until  many  years  later  that  there 
was  recognized  a  third  disorder  which  had  previously  had  no  distinct 
place  in  medical  literature,  but  was  confused  now  with  gout  and  now 
with  rheumatism,  according  to  the  views  which  prevailed  at  various 
times  and  in  various  places,  as  to  the  boundaries  of  the  i)rovinces  of 
those  two  disorders. 

Even  at  the  present  day  there  are  many  who  hold  that  after  all 
gout,  rheumatism^  and  arthritis  deformans  are  much  the  same  thing ; 
and  the  want  of  stability  in  the  notions  which  still  prevail  is  re- 
flected in  our  nomenclature,  for  arthritis  deformans  enjoys  the  dis- 
tinction of  having  been  called  by  a  larger  number  of  different  names 
than  any  other  in  the  whole  catalogue  of  diseases.  In  England  it  is 
most  frequently  spoken  of  as  "chronic  rheumatic  arthritis,"  "osteo- 
arthritis," or  "rheumatoid  arthritis."  In  France  the  name  of 
"rhumatisme  noueux"  is  perhaps  most  frequently  employed;  while 
in  America  and  in  Germany  that  of  artliritis  deformans,  which  will 
be  employed  in  the  present  article,  has  been  widely  adopted.  This 
last  name,  originally  suggested  by  Virchow,  is  preferable  to  most  of 
the  others  which  have  been  proposed,  for  it  implies  no  theory  and 
presupposes  no  relationship  to  other  maladies,  but  merely  records 
the  most  conspicuous  feature  of  the  disease;  however,  it  possesses 
the  disadvantage  which  is  not  shared  by  osteo-arthritis,  a  name  which 
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is  equally  free  from  objection  in  the  above  respects,  that  it  has  a 
forbidding  sound  and  a  gloomy  prognostic  significance. 

Although,  as  we  have  seen,  our  knowledge  of  arthritis  deformans 
as  a  distinct  disease  has  had  such  recent  beginnings,  the  history  of  the 
disease  itself  can  be  traced  back,  in  a  fragmentary  manner,  it  is  true, 
to  a  very  remote  period  of  antiquity,  much  further  indeed  than  that 
of  any  disorder  which  confines  its  ravages  to  the  softer  structures  of 
the  human  body.  Bones  bearing  the  unmistakable  stamp  of  this 
disease  have  been  unearthed  by  Professor  Petrie*  in  the  course  of  his 
explorations  in  Egypt,  and  some  of  the  bones  so  marked,  which  he 
has  found,  date  back  in  all  probability  to  the  very  dawn  of  Egyptian 
history,  while  others  which  have  been  described  by  Eve'  were  prob- 
ably those  of  persons  who  lived  not  earlier  than  the  Ptolomaic  times. 
Similar  evidences  have  been  met  with  by  della  Chiagi,  in  bones 
found  among  the  ruins  of  Pompeii,  by  Norman  Moore"  in  the  bones 
of  a  skeleton  discovered  in  a  Boman  sarcophagus  in  London;  and 
by  Virchow*  in  those  from  the  graveyard  of  an  ancient  convent  in 
Pomerania. 

Nor  were  the  characteristic  features  of  arthritis  deformans  over- 
looked by  the  older  medical  writers,  as  may  be  gathered  by  passages 
embodied  in  the  works  of  Sydenham,  Musgrave,*  de  Sauvages,* 
Haller,^  and  others.  S^ydenham's'  account  is  particularly  worthy  of 
notice.  When  speaking  of  the  sequelae  of  rheumatic  fever  he  de- 
scribes as  an  occasional  legacy  of  that  disease  a  condition  of  the 
joints  which  may  persist  for  years  or  even  throughout  the  life  of  the 
patient,  characterized  by  distortion  and  deformity  with  nodular  out- 
growths of  the  finger-joints  and  other  articulations,  which  tend  to 
cripple  the  patient  more  or  less  completely,  although  his  general 
health  may  remain  little  if  at  all  impaired. 

Passing  on  to  more  modem  times  we  find  that  the  honor  of  having 
first  differentiated  arthritis  deformans  is  shared  by  a  French  and  an 
English  physician,  to  the  former  of  whom  we  owe  the  first  descrip- 
tion of  the  peculiarities  of  its  morbid  anatomy,  while  to  the  latter  is 
due  the  credit  of  having  first  recognized  clearly  its  distinctive  clinical 
features. 

From  the  writings  of  French  physicians  at  the  end  of  the  eigh- 
teenth and  beginning  of  the  nineteenth  century  it  may  be  gathered 
that  cases  of  the  disease  under  consideration  were  at  that  period 
usually  classed  as  examples  of  gout,  whereas  in  England  the  tendency 
was  rather  to  include  them  in  the  rheumatic  group. 

On  the  16th  day  of  Thermidor,  in  the  year  VIQ.  of  the  French 
Bepublic  (August  3d,  1800) ,  there  was  read  before  the  faculty  of  Paris 
a  thesis  by  Landr^  Beauvais,"  on  a  form  of  joint  disease  to  which  he 
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assigned  the  name  of  "  Gontte  Asthenique  Primitive/'  and  it  has  been 
claimed  by  Charcot  for  this  thesis  that  it  embodies  the  earliest  de- 
scription of  arthritis  deformans  as  a  distinct  morbid  entity.  This 
claim  is  to  a  great  extent  justified  by  the  fact  that  Landre  Beauvais 
certainly  described  the  changes  which  this  form  of  arthritis  pro- 
duces in  the  structures  of  the  joints  which  it  attacks,  such  as  the  de- 
struction of  the  articular  cartilages  and  the  enlargement  of  the  articu- 
lar ends  of  the  bones,  apart  from  any  deposit  of  tophaceous  material. 
Yet  when  we  consider  the  clinical  descriptions  of  cases  contained  in 
this  thesis,  it  is  impossible  to  suppose  that  more  than  a  comparatively 
small  proportion  of  the  cases  included  were  actually  examples  of 
arthritis  deformans ;  some  were  certainly  examples  of  true  gout,  and 
others  were  of  very  doubtful  nature. 

One  rises  from  the  perusal  of  the  work  of  Landre  Beauvais  with 
the  impression  that  while  the  honor  of  first  recognizing  the  morbid 
changes  due  to  arthritis  deformans  belongs  without  question  to  this 
observer,  his  ideas  as  to  the  clinical  phenomena  corresponding  to  such 
lesions  were  extremely  vague. 

Heberden,**"  writing  in  1804,  was  sufficiently  alive  to  the  distinc- 
tive features  of  the  disease  to  suggest  that  it  ought  to  be  separated 
from  both  true  gout  and  true  rheumatism ;  and  he  first  described  the 
small  nodular  outgrowths  upon  the  terminal  joints  of  the  fingers  which 
are  universally  known  as  Heberden's  nodes. 

The  following  year  (1805)  saw  the  publication  of  Haygarth's  " 
classical  monograph  on  "Nodosity  of  the  Joints,"  a  purely  clinical 
essay,  in  which  the  author  describes  his  experience  of  the  disease 
under  consideration,  during  many  years  of  practice  as  a  physician  at 
Bath. 

The  series  of  thirty-four  cases  upon  which  he  based  his  conclusions 
sufficed  to  enable  him  to  observe  and  describe  many  of  the  more  strik- 
ing clinical  features  of  the  malady.  Sx>eaking  of  the  manner  in  which 
his  attention  was  first  drawn  to  this  subject,  Haygarth  says :  **  A 
case  happened  to  occur  to  my  observation  at  a  very  early  period 
which,  compared  with  others  at  subsequent  times,  convinced  me  that 
there  is  one  painful  and  troublesome  disease  of  the  joints,  of  a  pe- 
culiar nature,  and  clearly  distinguishable  from  all  others  by  symptoms 
manifestly  different  from  the  Gout,  and  from  both  acute  and  cron- 
ick  Bheumatism.'* 

Haygarth  remarked  upon  the  peculiar  liability  of  the  female  sex 
to  this  disease,  especially  at  or  about  the  period  of  the  menopause ; 
the  special  tendency  of  the  joints  of  the  fingers  to  be  attacked;  the 
characteristic  enlargement  of  the  articular  ends  of  the  bones,  and 
the  essentially  chronic  nature  of  this  malady  which  tends  to  involve 
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one  joint  after  another,  until  the  patient  may  be  crippled  bj  it;  and 
which  as  it  spreads  has  no  disposition  to  relinquish  its  hold  upon 
the  articulations' which  have  suffered  previously. 

It  would  not  appear  that  Haygarth's  views  met  with  general 
acceptance  among  his  contemporaries,  and  for  some  years  after 
the  publication  of  his  essay  there  is  an  almost  complete  blank 
in  the  literature  of  the  subject.  Even  Scudamore*'  in  his  work 
on  Eheumatism,  which  was  published  in  1827  (twenty-two  years 
after  Hay  garth's  paper),  although  he  refers  to  the  observations 
of  Haygarth,  says  that  he  has  seldom  met  with  the  condition 
described  by  that  author  except  as  a  consequence  of  antece- 
dent attacks  of  gout  or  rheumatism.  Brodie,"  on  the  other  hand, 
maintained  that  this  disease  differed  essentially  from  both  those 
maladies. 

The  study  of  the  morbid  anatomy  of  arthritis  deformans,  initiated 
as  we  have  seen  by  Landr^  Beauvais,  was  vigorously  pursued  by  a 
number  of  observers  both  on  the  Continent  and  in  the  British  isles, 
and  among  these  Cruveilhier,'*  Lobstein"  and  Aston  Key,"  Adams" 
and  Robert  Smith  '•  of  Dublin,  Canton'*  and  Deville"  and  Broca" 
must  be  esx)ecially  mentioned.  It  is  to  the  researches  of  Adams  and 
Bobert  Smith  that  we  owe  the  recognition  of  the  fact  that  the  disease 
of  the  hip-joint  met  with  in  elderly  men,  which  so  frequently  has 
its  origin  in  an  injury,  slight  or  severe,  is  in  its  essential  nature  iden- 
tical with  the  disease  of  many  joints,  both  small  and  large,  to  which 
women  are  specially  liable. 

There  is  probably  no  institution  which  provides  a  richer  field  for 
the  study  of  arthritis  deformans  that  the  Salpetriere  in  Paris;  and  it 
was  from  this  institution,  upon  which  the  brilliant  researches  of 
Charcot  have  conferred  a  world-wide  celebrity,  from  the  pen  of 
Charcot*'  himself,  then  an  interne,  and  from  that  of  his  colleague 
Trastour"  that  the  next  important  contribution  to  the  study  of  this 
disease  emanated.  The  graduation  theses  of  these  authors  and  that 
of  their  contemporary  Vidal "  supply,  indeed,  a  most  comprehensive 
account  of  its  clinical  aspects. 

Both  Charcot  and  Trastour  maintained  the  view  that  arthritis  de- 
formans is  merely  a  variety  of  chronic  rheumatism — ^an  opinion  which 
was  very  widely  held  by  French  physicians,  at  any  rate  up  to  a  very 
recent  period,  and  which  still  finds  distinguished  adherents,  among 
whom  may  be  mentioned  Dr.  Mitchell  Bruce  who  has  contributed  the 
article  upon  this  subject  in  Quain's  Dictionary  of  Medicine,  and  the 
late  Professor  Kahler  of  Vienna.  One  of  the  most  interesting  por- 
tions of  Charcot's  thesis  is  that  in  which  he  describes  and  classifies 
into  definite  types  the  deformities  of  the  hands  which  result  from  the 
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changes  in' the  joints,  and  from  the  spasm  of  the  muscles  which  con- 
trol the  movements  of  the  fingers. 

The  view  that  arthritis  deformans  is  a  distinct  disease  differing 
in  its  pathology  from  both  rheumatism  and  gout  was  vigorously  up- 
held in  England  by  Fuller"  and  Garrod,"  whose  works,  published  in 
the  years  1852  and  1859  respectively,  contained  accurate  descriptions 
of  the  disease.  Both  authors  urged  in  support  of  their  opinions  the 
fact  that  the  visceral  manifestations  of  true  rheumatism  are  not  met 
with  in  the  disease  under  consideration,  and  Garrod  showed  that  the 
presence  of  an  excess  of  urate  in  the  blood  which  he  had  demonstrated 
to  be  a  feature  of  true  gout  was  not  to  be  detected  in  cases  of  arthritis 
deformans. 

Of  more  recent  years  the  study  of  arthritis  deformans  has  been 
approached  from  many  sides  by  a  number  of  observers,  and  the  prev- 
alent views  as  to  the  nature  both  of  this  disease  and  of  true  rheuma- 
tism have  undergone  and  are  still  undergoing  profound  changes; 
moreover  the  gradual  displacement  of  the  older  chemical  theories  of 
true  rheumatism,  by  the  growing  belief  that  that  disease  is  due  to  a 
micro-organism  still  unrecognized,  has  tended  to  draw  more  distinctly 
than  ever  the  line  of  demarcation  between  them. 

The  view  is  now  widely  held  that  the  nearest  allies  of  arthritis 
deformans  are  to  be  found  in  the  joint  lesions  which  are  associated 
with  gross  diseases  of  the  nervous  system ;  and  this  opinion  receives 
powerful  support  from  the  undoubted  and  close  resemblance  between 
the  morbid  changes  in  the  joints  to  which  it  gives  rise,  and  tholie  met 
with  in  the  joints  of  patients  suffering  from  locomotor  ataxia  and 
who  have  developed  the  so-called  Charcot's  disease. 

It  is  but  a  single  step  further  to  suppose  that  arthritis  deformans 
is  itself  a  disease  of  nervous  origin,  and  that  the  joints  which  it  at- 
tacks become  subject  to  dystrophic  changes;  and  the  hold  which  this 
theory  has  gained  upon  medical  oj^inion  is  in  great  measure  due  to 
the  writing  of  Senator"  and  E.  Wichmann"  in  Germany,  Ord"  and 
Duckworth"  in  England,  Weber"  in  America,  to  mention  only  a  few 
of  the  authors  who  have  dealt  with  this  aspect  of  the  question.  An- 
other view  which  must  be  mentioned,  and  of  which  Hutchinson  is 
the  leading  exponent,  looks  upon  arthritis  deformans  as  neither  a 
distinct  disease  nor  a  variety  of  gout  or  rheumatism,  but  as  the 
product  of  a  blending  of  gout  and  rheumatism,  in  which  now  the  one 
and  now  the  other  element  preponderates. 

Arbuthnot  Lane"  and  others  ascribe  a  large  share  in  the  causation 
of  the  lesions  to  mechanical  wear  and  tear  of  the  joints ;  while  some 
believe  that  in  its  most  chronic  forms  the  disease  is  largely  of  the 
nature  of  a  senile  change. 
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It  will  be  seen  then  that  we  are  very  far,  at  present,  from  arriviog 
at  any  degree  of  unanimity  as  to  the  nature,  and  consequently  as  to 
the  proper  treatment,  of  arthritis  deformans ;  and  that  the  theories  as 
to  its  nature  which  have  been  propounded  are  only  less  numerous 
than  the  names  which  have  been  assigned  to  the  disease. 

He  who  endeavors  to  write  a  consistent  account  of  arthritis  defor- 
mans is  met  at  the  outset  of  his  task  by  the  difficulty  that  under 
this  name  are  included  cases  which  differ  widely  from  each  other  in 
their  clinical  aspects,  so  widely  indeed  that  we  should  almost  be  jus- 
tified in  regarding  them  as  examples  of  distinct  disorders,  were  it  not 
that  the  morbid  changes  in  the  joint  structures  are  of  like  nature 
in  all.  Hence  it  is  that  one  is  driven  to  take  these  changes  as 
the  sole  criterion  of  the  nature  of  the  case,  and  to  classify  all  cases  in 
which  they  occur  as  examples  of  arthritis  deformans. 

Morbid  Anatomy. 

Seeing  that  the  changes  in  the  articular  structures  which  result 
from  arthritis  deformans  have  been  carefully  studied  by  a  long  series 
of  able  observers,  our  knowledge  of  these  changes,  at  any  rate  in  their 
more  advanced  stages,  is  tolerably  complete.  All  the  tissues  which 
enter  into  the  structure  of  the  joints,  cartilage,  bone,  and  synovial 
membrane,  share  in  the  morbid  process,  but  it  cannot  evetx  yet  be 
stated  with  certainty  which  of  these  structdres  is  first  attacked,  al- 
though there  is  a  great  probability  that  the  cartilaginous  coverings 
of  the  articular  ends  of  the  bones  are  the  actual  primary  seats  of  the 
disease. 

This  uncertainty  is  not  a  matter  for  surprise  if  it  be  remembered 
that  arthritis  deformans  is  not  in  itself  a  fatal  malady ;  and  conse- 
quently that  it  is  only  very  occasionally  and,  so  to  speak,  acciden- 
tally that  an  opportunity  is  afforded  of  examining  the  joints  in  the 
earliest  stages  of  the  disease. 

It  cannot  be  contended  that  the  observed  changes  are  absolutely 
characteristic  of  the  cases  to  which  the  name  of  arthritis  deformans 
is  usually  applied,  for  similar  lesions  are  met  with  in  the  joint  disease 
of  locomotor  ataxia,  in  that  which  occurs  in  haemophilia,  as  well  as 
in  gouty  cases  of  long  standing.  Even  among  the  cases  commonly 
classed  together  as  examples  of  arthritis  deformans  there  exist  con- 
spicuous clinical  differences,  such  as  separate  the  hip-joint  disease  of 
elderly  men  from  the  more  acute  affection  of  many  joints  which  is 
unfortunately  so  common  among  women ;  sometimes  again  it  seems 
that  arthritis  deformans  developing  late  in  life  and  running  a  very 
slow  course  is  little  more  than  a  senile  change  in  the  joints. 
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In  describing  the  morbid  anatomy  of  the  disease  under  considera- 
tion it  will  be  well  to  consider  the  changes  in  the  several  articular 
structures  separately,  and  to  describe  in  turn  the  fibrillation  and  ero- 
sion of  the  cartilages ;  the  ebumation  and  abrasion  of  the  bones,  and 
the  outgrowths  of  new  bone  around  the  articular  surface;  and  lastly 
the  hypertrophy  of  the  synovial  fringes  and  other  lesions  of  the 
synovial  membrane. 

The  cartilage  lesions  are  among  the  most  characteristic  of  the 
morbid  changes  of  arthritis  deformans.  In  the  early  stages  of  the 
disease  the  articular  cartilages  of  the  affected  joints  are  seen  to  have 
lost  their  uniform  structure,  and  to  present  the  appearance  of  velvet; 
the  "nap"  consisting  of  delicate  fibrillflB  formed  from  the  ground 
substance  of  the  cartilage,  from  which  the  cellular  elements  have  dis- 
appeared. 

The  manner  in  which  the  fibrillation  is  brought  about  has  been 
carefully  studied  by  Comil  and  Banvier,"  from  whose  description  the 
following  account  is  condensed.  The  earliest  morbid  appearance 
observed  is  the  multiplication  of  the  cells  throughout  the  entire  thick- 
ness of  the  cartilage,  and  the  formation  of  capsules  around  some  of 
them.  Within  these  primary  capsules  a  number  of  secondary  cap- 
sules are  formed,  which  may  be  either  independent  of  each  other  or 
groui>ed  together  in  common  enveloi)es.  Previous  observers  had 
mistaken  these  capsules  for  true  cartilage  cells,  but  Comil  and  Ban- 
vier showed  that  this  is  not  their  real  nature  by  staining- them  with 
iodine,  which  colors  the  protoplasm  of  the  cartilage  cells  brown,  but 
barely  imparts  a  tint  to,  or  altogether  fails  to  stain,  these  secondary 
capsules. 

The  next  event  is  that  those  primitive  capsules  which  approach 
most  nearly  to  the  surface  rupture  into  the  articular  cavity,  and  those 
which  are  more  deeply  seated,  being  able  to  grow  only  toward  the 
surface  of  the  cartilage,  rupture  into  each  other,  and  in  this  way  a 
series  of  parallel  tubules  is  formed,  and  the  ground  substance  of  the 
cartilage  is  split  up  into  filaments. 

The  velvety  cartilage  is  before  long  completely  destroyed  in  places 
by  the  friction  of  the  articular  surfaces  upon  each  other,  leaving  the 
underlying  bone  completely  bare.  As  might  be  expected,  the  removal 
of  the  cartilage  is  first  brought  about  over  the  central  portions  of  the 
articular  surfaces,  but  as  time  goes  on  the  exposed  area  becomes 
more  and  more  extensive.  As  was  originally  pointed  out  by  Sir 
James  Paget,  the  remarkable  tendency  to  symmetrical  invasion  which 
is  so  characteristic  of  arthritis  deforfnans  is  manifested  even  in  this, 
and  the  destroyed  area  in  the  joint  of  one  limb  may  closely  corre- 
si>ond  both  in  shape  and  in  position  with  that  in  the  corresponding 
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joint  of  the  opposite  limb.  Bindfleisch  holds  that  the  dostructioii  of 
the  cartilage  is  not  purely  mechanical,  bnt  is  greatly  facilitated  by 
the  process  of  mucous  degeneration,  and  it  is  interesting  to  note,  in 
this  connection,  that  Hoppe-Seyler"  detected  the  presence  of  a  large 
amount  of  mucin  in  the  synovial  fluid  removed  from  a  diseased  joint. 
The  changes  in  the  bones  in  arthritis  deformans  fall  under  three 
heads,  viz. : 

1.  Osteophyte  formation; 

2.  Eburnation; 

3.  Abrasion. 

In  contrast  to  the  destruction  of  the  central  portion  of  the  articular 
cartilages  already  described  is  the  heaping  up  or  lipping  of  their 
edges,  which  is  thus  explained  by  Comil  and  Banvier. 

The  edges  of  the  cartilaginous  surfaces  are  to  some  extent  over- 
lapped and  covered  by  the  synovial  membrane,  and  their  synovial 
covering  prevents  the  escax)e  of  the  contents  of  the  ruptured  capsules 
into  the  synovial  cavity,  with  the  result  that  the  cellular  elements 
collect  under  it  and  lead  to  the  formation  of  outgrowths  of  newly 
formed  cartilage  which  are  known  as  chondrophytes.  As  time  goes 
on  these  chondrophytes  become  ossified  and  then  constitute  the 
familiar  bony  outgrowths  or  osteophytes  which  have  so  important  a 
share  in  the  production  of  the  deformities  characteristic  of  the  dis- 
ease. In  some  part,  instead  of  definite  outgrowths,  a  rim  of  new  bone 
is  formed  which  gives  rise  to  the  condition  recognized  clinically  as 
lipping. 

The  process  of  ossification  commences,  as  Volkmann"  showed,  in 
the  parts  in  the  immediate  neighborhood  of  the  original  bone,  and 
progresses  at  a  slow  rate,  so  that  even  at  a  period  when  the  proc- 
ess is  far  advanced  the  osteophytes  still  retain  a  covering  of  carti- 
lage. As  a  result  of  the  outgrowth  of  osteophytes  the  bulk  of  the 
articular  ends  of  the  bones  may  be  very  greatly  increased,  and  the 
mobility  of  the  joint  may  be  thereby  seriously  interfered  with. 

Turning  to  the  consideration  of  the  more  central  portions  of  the 
articular  surfaces,  the  bone  in  these  situations  also  is  found  to  have 
undergone  a  remarkable  change.  The  superficial  layer  has  become 
extremely  hard  and  compact,  so  that  it  resembles  ivory  in  appearance, 
a  resemblance  which  is  further  increased  by  the  polishing  which  it 
has  undergone  in  consequence  of  the  friction  of  the  articular  surfaces 
against  each  other.  On  this  account  the  change  in  question  has  re- 
ceived the  name  of  eburnation.  The  smoothness  of  the  ebumated  sur- 
faces is  broken  by  minute  perforations  with  which  it  is  riddled,  and 
which  correspond  to  Haversian  canals  which  have  been  laid  open. 
Eburnation  may  be  regarded  as,  to  some  extent,  a  conservative  process. 
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seeing  that  the  hardness  of  the  ivory-like  layer  tends  to  impede  the 
process  of  abrasion  to  which  the  exposed  bony  surfaces  are  subjected. 

Various  explanations  of  the  process  of  ebumation  have  been  sug- 
gested. Thus  Ziegler"  attributes  this  change  to  a  softening  of  the 
subjacent  bone  simultaneously  with  the  changes  in  the  cartilage  which 
lead  to  fibrillation,  which  softening  leads  to  the  production  of  cavi- 
ties, into  which  a  growth  of  vascular  medullary  substance  extends, 
and  in  this  way  the  formation  of  a  layer  of  new  bone  is  brought 
about. 

Comil  and  Banvier,  on  the  other  hand,  ascribe  the  formation  of 
the  compact  new  bone  to  the  discharge  into  the  adjacent  medullary 
spaces  of  the  cartilage  capsules  of  the  deepest  layers,  which  as  they 
increase  in  size  exert  pressure  upon  the  intervening  bone  and  so  bring 
about  its  absorption;  but  they  further  admit  that  inflammatory 
changes  may  have  a  share  in  the  process. 

Even  the  ebumated  surfaces  often  show  conspicuous  evidence  of 
the  abrasion  to  which  they  are  subjected,  and  are  apt  to  be  scored 
by  deep  grooves  running  parallel  with  each  other  and  following  the 
direction  in  which  the  bones  rub  upon  each  other  in  the  ordinary 
movements  of  the  joint. 

By  the  combined  action  of  the  two  processes  of  osteophyte  forma- 
tion and  abrasion  most  profound  alterations  in  the  mechanism  of  the 
affected  joints  may  be  produced.  What  was  originally  a  convex 
articular  surface  may  be  reduced  by  abrasion  to  a  concave  form,  and 
the  abnormal  cavity  may  be  rendered  much  deeper  by  osteophytic 
outgrowths  surrounding  it.  There  is  a  specimen  in  the  museum  of 
St.  Bartholomew's  Hospital  (London)  which  affords  a  most  striking 
illustration  of  such  changes.  In  this  specimen  the  shoulder  joint  is 
that  which  is  affected,  and  what  was  once  the  glenoid  cavity  of  the 
scapula  has  become  converted  into  a  highly  polished  convex  boss ; 
whereas  the  head  of  the  humerus  has  been  changed  into  a  cavity  sur- 
rounded by  bulky  osteophytic  outgrowths,  which  have  themselves 
undergone  extensive  abrasion  adapting  their  form  to  the  requirements 
of  the  reversed  mechanism  of  the  joint. 

Yolkmann  pointed  out  that  the  abrasion  of  the  bony  surfaces  is 
almost  certainly  aided  by  some  alteration  in  the  structure  of  the  bone 
itself,  which  in  its  earlier  stages  is  probably  of  the  nature  of  a  rare- 
fying osteitis ;  he  observed  that  mere  mechanical  friction  does  not 
sufficiently  explain  the  fact  that  grooving  may  take  place  on  portions 
of  the  bony  surfaces  which  are  not  yet  denuded  of  their  cartilaginous 
covering;  and  he  held  that  this  rarefying  change  is  followed  later  by 
a  hardening  process. 

True  bony  ankylosis  is  an  almost  unknown  result  of  arthritis  de- 
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formans.  Not  entirely  unknown,  for  it  has  been  met  with  in  the 
vertebral  column,  where  this  change  has  been  described  by  Bowlbj; 
but  in  the  joints  of  the  limbs  with  their  far  greater  mobility  it  never 
occurs.  Neither  is  there  any  tendency  to  the  production  of  fibrous 
adhesions,  a  process  which  is  so  conspicuous  in  some  forms  of  artic- 
ular disease,  and  even  in  the  arthritis  of  bleeders,  which  presents 
in  other  respects  changes  closely  resembling  those  6f  arthritis 
deformans. 

The  changes  in  the  shafts  of  the  long  bones  are  far  less  conspicu- 
ous than  those  of  the  articular  x>ortions,  but,  as  Adams  long  ago 
X)ointed  out,  these  portions  also  may  exhibit  an  increase  of  size  and 
of  density. 

Like  the  cartilages  and  bones,  the  synovial  membranes  are  the 
seats  of  conspicuous  morbid  changes  in  arthritis  deformans.  In  some 
cases  in  which  operations  have  been  x)erformed  upon  joints  thus 
diseased  during  the  life  of  the  patient,  brilliant  injection  of  the  syn- 
ovial membrane  has  been  observed;  but  the  most  typical  changes  are 
the  conspicuous  thickening  of  the  membrane,  and  the  hypertrophy 
of  the  synovial  fringes.  Such  hypertrophied  fringes  are  conspicnons 
in  all  museum  specimens  of  this  disease.  In  the  hypertrophied  tofts 
fatty  changes  fi*equently  take  place,  or  they  may  become  converted 
into  cartilaginous  masses  which  remain  attached  to  the  surface  of 
the  membrane  by  slender  pedicles.  The  pedicles  are  very  apt  to  be 
ruptured,  with  the  result  that  the  pellet  of  cartilage  becomes  converted 
into  a  loose  body  lying  free  in  the  articular  cavity. 

Similar  cartilaginous  masses  may  also  be  present  in  the  borsse 
in  the  neighborhood  of  the  diseased  joint,  and-  are  easily  and  fre- 
quently to  be  detected  by  palpation  in  the  bursa  over  the  olecranon. 
It  is  not  easy  to  understand  how  the  opinion  originated  that  one  of 
the  characteristics  of  arthritis  deformans  is  the  absence  of  any  ten- 
dency to  the  accumulation  of  fluid  in  the  cavities  of  the  affected  joints ; 
yet  it  has  frequently  been  asserted  that  this  is  the  case,  and  one  of 
the  names  assigned  to  the  disease,  viz.,  arthrite  siche,  was  intended  to 
emphasize  this  view.  So  far  as  my  own  experience  goes,  and  I  could 
support  my  opinion  by  quotations  from  many  eminent  authorities 
who  have  devoted  attention  to  the  subject,  this  statement  is  quite 
opposed  to  the  facts,  and  effusion,  often  of  considerable  amount,  is 
frequently  present  both  in  the  cavities  of  the  joints  and  in  the  burs» 
in  their  immediate  neighborhood,  many  of  which  are  doubtless  in 
direct  communication  with  the  articular  cavities.  We  possess  an 
analysis  of  the  articular  fluid  from  a  case  of  arthritis  deformans  by 
no  less  an  authority  than  Hoppe-Seyler,  which  gives  the  following 
result: 
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Mucin 28. 19  parte  per  1,000. 

Albuminous  substances 20.93  "  1.000. 

Ethereal  extract 0.93  •*  1.000. 

Alcoholic  extract 1.80  '*  1.000. 

Watery  extract 0.66  **  1.000. 

Acetic  extract 1.58  •«  1,000. 

Inorganic  substances 8.79  "  1,000. 

Total  solids 62.81        "      1,000. 

Water 987.69        **      1,000. 

1,000.00 

In  the  ethereal  extract  cholesterin,  lecithin,  and  traces  of  fat  were 
detected. 

Next  to  the  joint  lesions  the  atrophy  of  muscles  constitutes  the 
most  conspicuous  change  present  in  arthritis  deformans.  Post  mor- 
tem the  affected  muscles  are  obviously  wasted  and  have  a  brownish 
tint  which  is  compared  by  Debove  to  that  of  dead  leaves.  Debove  has 
further  shown  that  the  atrophy  is  of  the  type  met  with  as  the  result 
of  nervous  lesions,  the  degeneration  of  the  various  component  fibres 
being  conspicuously  unequal  in  its  degree.  Changes  of  the  nature 
of  neuritis  have  been  detected  by  Pitres  and  Vaillard"  in  several  cases 
of  this  disease  which  they  have  examined,  and  the  amount  of  change 
which  the  nerves  had  undergone  appeared  to  stand  in  a  direct  relation 
to  the  degree  of  atrophy  of  the  muscles  supplied  by  them. 

Clinical  Varieties. 

It  has  already  been  mentioned  in  a  previous  section  that  the  mor- 
bid changes  in  the  joint  structures  which  have  just  been  described 
are  met  with  in  cases  which  differ  widely  among  themselves  in  their 
clinical  features.  In  one  instance  a  woman,  perhaps  not  more  than 
thirty  years  of  age,  notices  an  enlargement  and  pain  on  movement  of 
the  joints  of  her  fingers,  and  the  disease,  preserving  more  or  less  of  a 
symmetrical  distribution,  spreads  rapidly  from  joint  to  joint,  until 
hardly  an  articulation  in  her  body  escax>es  its  invasion;  the  disease 
showing  no  tendency  to  leave  those  joints  which  were  earlier  attacked 
as  fresh  ones  become  involved.  In  another  instance  an  elderly  man 
who  has  perhaps  sustained  a  slight  injury  in  the  neighborhood  of  one 
of  his  hips  suffers  from  pain  in  the  hix)-joint  with  limitation  of  its 
movement,  without  any  involvement  of  other  articulations.  As  the 
disease  slowly  progres.ses  considerable  shortening  of  the  limb  may  re- 
sult and  the  neighboring  muscles  will  waste,  but  beyond  the  pain  and 
the  lameness  which  the  disease  produces  he  may  suffer  but  little  in  his 
general  health.    In  both  the  supposed  cases  the  lesions  in  the  joints 
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are  of  similar  nature  and  both  must  be  looked  upon  as  examples  of 
arthritis  deformans.  It  is  therefore  necessary  for  purposes  of  clini- 
cal description  to  classify  the  cases  and  to  discuss  separately  the 
etiology  and  symptoms  of  the  several  varieties  of  the  disease. 

The  first  and  most  important  group  embraces  those  cases  which 
are  characterized  by  the  affection  of  many  joints  and  which  may  be 
classed  together  under  the  name  of  multiple  arthritis  deformans. 
This  is  the  condition  which  is  unfortunately  so  common  in  women  of 
all  ages  and  of  all  stations  of  life,  but  which  is  especially  frequent 
after  middle  life;  which  tends  especially  to  invade  the  smaller  rather 
than  the  large  joints,  producing,  in  many  instances,  conspicuous  de- 
formities of  the  hands  and  feet. 

As  a  subvariety  of  this  form  may  be  grouped  those  cases  in  which 
the  terminal  joints  of  the  fingers  are  alone  affected  by  the  disease  in 
its  most  chronic  form,  displaying  the  small  nodular  outgro\vths  which 
are  called,  after  the  physician  who  first  described  them,  Heberden's 
nodes. 

As  a  second  subvariety  may  be  described  a  group  of  cases  in 
which  the  lesions  characteristic  of  arthritis  deformans  are  devel- 
oped as  sequelsB  of  other  joint  affections,  such  as  the  arthritis  of  acute 
rheumatism,  of  gout,  or  of  gonorrhoea.  Such  secondary  cases,  al- 
though they  are  much  less  common  than  the  primary  ones,  must  be 
reckoned  with  in  an  attempt  to  explain  the  pathology  of  the 
disease. 

The  second  main  group  embraces  those  cases  in  which  one  or  two 
joints,  usually  of  the  larger  kind,  are  alone  attacked,  as  in  the  second 
of  the  supposed  cases  above  described.  Indeed  the  typical  example 
of  this  condition  is  the  malum  coxae  senile,  the  very  chronic  disease 
of  the  hip-joint  which  is  not  infrequently  met  with  in  elderly  men. 

If  we  adopt,  as  has  here  been  done,  the  view  that  the  changes  in 
the  joint  structures  afford  the  sole  test  of  the  nature  of  the  case,  and 
that  where  a  certain  set  of  morbid  changes  are  met  with  there  we  have 
an  example  of  arthritis  deformans,  it  becomes  logically  necessary  to 
include  in  a  third  main  group  a  class  of  cases  to  which  the  name 
arthritis  deformans  is  not  usually  assigned,  namely,  those  in  which, 
in  the  course  of  an  organic  disease  of  the  great  nerve  centres,  joint 
lesions  closely  resembling  those  of  primary  arthritis  deformans  are 
developed.  Such  lesions  are  by  no  means  confined  to  locomotor 
ataxia,  although  the  arthritis  of  that  disease  is  the  most  familiar 
example  and  that  to  which  the  greatest  amount  of  study  has  been 
devoted. 

Following  the  classification  above  laid  down,  I  propose  to  consider 
first  and  separately  the  etiology  and  clinical  features  of  the  primary 
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multiple  caaes  which  constitute  at  the  same  time  by  far  the  most 
numerous  class,  and  that  in  which  the  disastrous  effects  of  the  malady 
are  most  conspicuous. 

Multiple  Arthritis  BeformaiiB. 

Etiology. 

It  seems  tolerably  certain  that  hereditary  tendency  plays  a  far 
less  conspicuous  part  in  the  causation  of  arthritis  deformans  than  it 
does  in  connection  with  either  gout  or  rheumatism.  How  great  its 
influence  is  it  is  extremely  difficult  to  ascertain  with  any  approach  to 
accuracy. 

Even  under  the  most  favorable  circumstances  statistics  of  hered- 
ity have  only  a  doubtful  value  unless  they  are  the  outcome  of  per- 
sonal observations  by  medical  men  of  the  diseases  met  with  in  several 
generations  of  a  family.  When,  as  is  so  often  the  case,  they  are 
merely  based  upon  the  information  supplied  by  individuals  who  are 
not  in  a  position  to  give  any  accurate  account  of  the  nature  of  the 
maladies  from  which  their  parents  or  grandparents  suffered,  and 
whose  acquaintance  with  their  own  medical  histories  is  so  imperfect 
as  that  possessed  by  the  majority  of  the  class  from  which  hospital 
patients  are  drawn,  their  scientific  value  is  reduced  almost  to  the 
vanishing  point. 

This  is  true  even  of  those  diseases  which  have  well-defined  posi- 
tions in  the  popular  nosology,  and,  a  fortiori^  when  we  have  to  do  with 
a  disease  such  as  that  under  discussion,  which  has  no  place  at  all  in 
the  popular  mind  as  distinguished  from  rheumatism  and  gout,  the 
difficulty  of  obtaining  any  trustworthy  information  will  be  greatly 
increased,  or  indeed  practically  insuperable. 

The  use  of  the  term  rheumatic  gout  affords  an  excellent  example 
of  the  difficulties  which  surround  investigations  of  this  kind.  In 
England  arthritis  deformans  is  the  disease  to  which  this  name  is 
commonly  applied,  and  its  employment  in  this  sense  has  met  with 
the  approval  of  such  high  authorities  as  Dr.  Fuller  and  Mr.  Jonathan 
Hutchinson.  When,  on  the  other  hand,  we  turn  to  the  lower  orders 
we  find  that  among  hospital  patients  rheumatic  gout  is  the  name  by 
which  true  articular  gout  is  almost  invariably  known,  while  arthritis 
deformans  is  group  among  the  conditions  which  are  described  as 
**  rheumatics."  Obviously  we  have  here  a  fruitful  source  of  confusion 
and  mystification. 

Such  statistics  as  I  shall  quote  are  based  upon  a  series  of  five 
hundred  cases  which  I  extracted  some  years  ago  from  my  father's 
case  books,  and  which  were  analyzed  in  a  paper  published  in  the 
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Transactions  of  the  Boyal  Medical  and  Ghimrgical  Society  in  1887." 
These  patients  were  drawn  from  the  more  educated  classes  of  the 
community,  and  the  statistics  are  therefore  somewhat  more  trust- 
worthy than  if  they  had  been  based  upon  a  similar  series  of  hospital 
cases. 

The  following  table  embodies  the  results  arrived  at: 

Family  history  of  gout 64 

"      doubtful  gout 10 

"               **      rheumatism 48 

*•               **      rheumatoid  arthritis 11 

**      hand-Joint  affection 14 

*•      Joint  affection 24 

**               **      rheumatic  gout 1 

•*               **      deformed  joints 1 

**               "      crippling  by  rheumatism 11 

**               **      sciatica 2    . 

*•               "      gout  and  rheumatism 7 

*•               "             *•       hand  affection 5 

«       crippling 2 

•*              ♦ "             **       Joint  affection 1 

deformed  Joint 6 

**               ^      gout,  rheumatism,  and  rheumatoid  arthritis 1 

**               **      rheumatism  and  Joint  affection 4 

sciatica 1 

crippling 1 

**               •*                    "            rheumatoid  arthritis 1 

«               «                    "            hand  affection 1 

216 

It  will  be  noticed  that  gout  holds  a  prominent  place  in  the  list, 
being  in  the  families  of  nearly  one-third  of  all  the  cases. 

Bheumatism  occurs  sixty-four  times  in  all,  but  it  is  probable  that 
some  cases  of  arthritis  deformans  were  so  described.  Of  the  re- 
maining conditions  such  as  hand-joint  affection,  deformed  joints,  and 
so  on,  which  were  probably  of  the  nature  of  arthritis  deformans, 
there  are  eighty-four  examples. 

The  proportion  of  gouty  family  histories  is  certainly  high  and 
seems  to  lend  support  to  the  view  expressed  by  some  eminent  authori- 
ties that  the  daughters  of  gouty  fathers  show  a  special  liability  to 
arthritis  defoi-mans.  On  the  other  hand  it  must  be  remembered  that 
gout  is  extremely  common  in  England  among  the  classes  to  which 
these  patients  belonged. 

The  number  of  cases  in  which  there  was  stated  to  be  a  family 
history  of  rheumatism  was  smaller,  and  there  is  little  doubt  that 
other  conditions  than  true  acute  and  subacute  rheumatism  were  in- 
cluded under  this  head.     In  spite  of  this  the  proportion  of  such 
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histories  is  smaller  than  was  the  case  among  a  series  of  five  hundred 
hospital  out-patients  who  had  not  themselves  suffered  from  rheuma- 
tism, and  who  were  only  questioned  as  regards  the  occurrence  of 
actual  rheumatic  fever  among  their  nearest  relations.  This  result  is 
interesting  from  its  bearing  upon  the  pathology  of  arthritis  deformans, 
in  view  of  the  opinion  that  it  is  merely  a  variety  of  chronic  rheuma- 
tism. 

When  we  turn  from  statistics  to  evidence  of  a  safer  kind  there  can 
be  no  question  that  not  infrequently  several  cases  of  arthritis  de- 
formans occur  in  the  same  family,  and  although  this  is  a  less  common 
occurrence  than  with  gout  and  rheumatism,  such  examples  are  suffi- 
ciently common  to  warrant  the  conclusion  that  arthritis  deformans  is 
to  some  extent  an  hereditary  disease.  Even  here  we  may  be  deceived 
and  ascribe  to  the  influence  of  heredity  an  association  which  is  in 
reality  due  to  several  members  of  a  family  being  alike  exposed  to  the 
exciting  causes  of  the  malady. 

As  a  typical  example  of  such  a  family  history  I  may  quote  the 
case  of  a  poor  woman  who  was  under  my  care,  who  was  a  sufferer 
from  typical  arthritis  deformans,  and  who  stated  her  father  and 
mother  both  had  enlarged  joints.  She  was  one  of  fifteen  children, 
only  six  of  whom  lived  to  grow  up,  and  her  three  brothers  and  two 
sisters  were  all  said  to  suffer  from  enlargement  of  the  joints  such  as 
she  herself  exhibited. 

I  have  not  found  that  such  family  histories  are  to  be  obtained  more 
frequently  in  cases  in  which  the  disease  is  developed  at  an  unusually 
early  period  of  life  than  in  those  in  which  it  has  a  later  onset; 
whereas  those  who  suffer  from  gout  at  an  early  age  nearly  always 
have  a  strong  hereditary  tendency  to  that  malady. 

Such  statistics  as  those  above  quoted  appear  to  lend  countenance 
to  the  idea  which  was  formerly  very  prevalent  that  there  exists  an 
arthritic  diathesis,  a  predisposition  to  articular  disease,  upon  which 
gout,  rheumatism,  or  arthritis  deformans  is  apt  to  become  developed. 
It  is  difficult  to  reconcile  such  a  view  with  the  fact  that  gout  and 
rheumatism,  at  any  rate,  are  not  merely  diseases  of  the  joints  with 
visceral  complications,  but  are  systemic  disorders  of  which  arthritis 
is  merely  a  prominent  manifestation.  Nevertheless  it  must  be  con- 
fessed that  the  intricate  way  in  which  these  various  disorders  are  mixed 
up  in  certain  families,  and  even  occur  in  succession  in  the  same  indivi- 
dual, lends  much  countenance  to  the  hypothesis  of  "arthritism." 

Another  group  of  observers"  insist  that  the  tubercular  diathesis  is 
one  of  the  most  important  of  the  conditions  predisposing  to  arthritis 
deformans,  and  maintain  that  a  tubercular  family  history  is  extremely 
common  among  those  who  suffer  from  it.     I  believe  that  Dr.  Fuller 
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was  the  first  to  advance  this  view.  Tubercle  contributes  so  largely 
to  the  general  death-rate  of  the  community  that  families  in  which 
that  disease  cannot  be  traced  are  perhaps  rather  in  the  minority,  and 
in  order  to  obtain  any  at  all  trustworthy  statistical  evidence  upon 
this  point,  it  would  be  necessary  to  compare  the  family  histories  of  a 
series  of  patients  with  arthritis  defoimans  with  those  of  a  series  of 
patients  not  so  afflicted.  Such  evidence  would  have  more  value  than 
in  the  case  of  many  .other  diseases,  seeing  that  a  death  from  consump- 
tion in  the  family  makes  a  deep  impression,  and  the  information 
afforded  on  the  i)oint  is  as  a  rule  fairly  reliable. 

I  cannot  say  that  I  have  ever  been  struck  by  any  special  liability 
of  members  of  tubercular  families  to  arthritis  deformans,  nor  am  I 
prepared  to  go  with  those  who  assign  to  the  tubercular  diathesis  any 
very  large  share  in  its  causation. 

The  Influence  of  Sex. — In  the  multiple  form  of  arthritis  defor- 
mans the  influence  of  sex  is  strongly  marked.  Whereas  gout  is  far 
commoner  in  men  than  in  women  and  acute  rheumatism  falls  with  an 
approach  to  equality  upon  both,  this  disease  attacks  women  far 
more  commonly  than  men.  Among  the  five  hundred  patients  re- 
ferred to  above,  there  were  no  less  than  four  hundred  and  eleven 
women  and  only  eighty-nine  men,  and  the  inequality  would  have 
been  still  more  conspicuous  but  for  the  fact  that  cases  of  the  local- 
ized type  were  included  as  well  as  those  in  which  many  joints  were 
involved;  such  examples  constituted  a  considerable  proportion  of 
the  male  cases.  This  greater  liability  of  the  female  sex  is  not  con- 
fined to  any  particular  period  of  life,  but  is  observed  even  in  the 
rare  cases  in  which  the  disease  occurs  in  children.  It  is  least  con- 
spicuous in  old  age. 

Influence  of  Age. — The  liability  is  greatest  between  the  ages  of 
forty  and  fifty-five,  but  no  age  enjoys  immunity  from  attack.  Cases 
occurring  in  early  adult  life  are  apt  to  assume  a  more  acute  form, 
and  the  disease  usually  spreads  then  with  much  greater  rapidity, 
than  in  older  patients  in  whom  it  tends  to  advance  but  slowly  and 
pari  passu  with  other  senile  changes.  The  curve  and  table  which  are 
here  appended  show  the  ages  of  incidence  in  the  five  hundred  cases. 


Age  at 
Commencement. 

Females. 

Males. 

Age  at 
Commencement. 

Females. 

Malei 

0-9 

3 

0 

50-54 

51 

12 

10-19 

18 

4 

55-59 

37 

10 

20-24 

21 

8 

60-64 

29 

10 

25-29 

33 

7 
10 

65-69 

70-79 

28 

2 
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80-84 

83 

8 

85-39 

87 

6 

80-90 

1 

0 

40-44 

51 

5 

Doubtful 

16 

2 

45-49 

67 

8 
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It  will  be  noticed  that  in  the  curve  of  female  cases  (indicated  by 
the  continuous  line)  there  is  an  unbroken  rise  until  the  five-year 
period  45-49  is  reached,  and  from  that  period  onward  an  unbroken 
fall.  When  on  the  other  hand  we  turn  to  the  male  cases  we  find  no 
such  regularity  of  the  curve  (denoted  by  the  dotted  line)  and  no 
definite  maximum.  No  doubt  the  falling  off  in  the  number  of  the 
female  cases  in  later  life  is  in  part  due  to  the  smaller  number  of 
X)ersons  living;  but  this  will  not,  I  think,  explain  everything. 

Influence  of  the  Menopause, — The  period  of  maximum  liability  in 
women  is  seen  to  correspond  approximately  to  the  years  following 
the  period  of  the  menopause,  and  common  experience  confirms  the 
teaching  of  the  statistics  upon  this  point,  for  it  is  found  that  many 
cases  originate  within  a  few  years  of  that  period. 

Eighteen  patients  of  the  series  dated  the  onset  of  the  disease  from 
a  period  within  two  years  before  the  menopause,  and  no  less  a  num- 
ber than  41  from  the  two  years  following  that  event.  In  5  cases  the 
onset  was  dated  from  the  actual  menopause.  Adding  these  together  we 
find  that  out  of  the  411  female  patients,  no  less  than  64  dated  the  com- 
mencement of  the  malady  from  within  two  years  of  the  climacteric. 

Even  in  cases  which  date  the  onset  from  an  earlier  period  of  life 
the  influence  of  the  menoi)ause  is  often  conspicuous,  for  the  disease 
is  apt  to  acquire  fresh  vigor  at  that  period,  and  to  prove  even  more 
refractory  to  treatment  than  usual. 
Vol.  n.— 34 
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Exciting  Causes. 

Exposure. — There  is  a  prevalent  impression  that  exposure  to  cold 
and  damp  is  among  the  most  important  of  the  exciting  causes  of 
multiple  arthritis  deformans,  but  I  believe  that  the  influence  of  these 
factors  has  been  considerably  exaggerated.  Unquestionably  those 
who  suffer  from  it  are  extremely  sensitive  to  changes  in  the  weather, 
a  fall  of  temi)erature  or  a  spell  of  wet  being  frequently  attended  by  a 
marked  exacerbation  of  the  articular  pains,  but  even  the  patients 
themselves  do  not  very  often  ascribe  the  commencement  of  their  suf- 
ferings to  such  causes,  or  at  any  rate  not  so  often  as  might  be  expected 
if  they  were  very  potent  etiological  factors.  In  this  resi)ect  arthritis 
deformans  stands  in  conspicuous  contrast  to  true  rheumatism,  for  an 
attack  of  the  latter  disease  is  perhaps  more  often  than  not  ascribed 
to  getting  wet  through,  sitting  in  damp  clothes,  sleeping  ill  a  damp 
bed,  or  such  like  causes. 

There  is  a  tendency  at  the  present  day  to  discredit  the  influence  of 
cold  and  damjj  as  provoking  causes  of  many  diseases  in  which  their  in- 
fluence was  formerly  unquestioned,  such  as  pneumonia,  acute  nephri- 
tis, and  other  maladies ;  but  however  difficult  it  may  be  to  reconcile 
their  action  with  the  teaching  of  modem  pathology,  the  fact  remains 
that  the  diseases  in  question  frequently  follow*  closely  upon  a  definite 
exposure  or  chill,  and  it  seems  more  scientific  to  attempt  to  adapt  our 
theories  to  facts  that  rest  upon  such  abundant  evidence,  than  to  re- 
ject observations  which  do  not  at  first  sight  fit  in  with  our  theories. 

Although  it  is  not  improbable  that  in  the  case  of  arthritis  defor- 
mans the  confusion  of  this  malady  with  true  rheumatism  is  largely 
responsible  for  the  widespread  opinion  that  it  often  dates  from  ex- 
posure, it  is  impossible  to  deny  that  in  some  cases  these  factors  do 
really  seem  to  play  the  chief  part  in  this  causation,  and  when  this  is 
the  case  the  exposure  has  generally  been  prolonged.  Living  in  a 
damp  house  or  in  a  cold  and  damp  neighborhood  appear  to  be  more 
potent  than  any  sudden  chill. 

In  only  nine  out  of  the  five  hundred  cases  was  there  a  clear  history 
of  such  an  origin. 

Dietetic  Eirors. — Dietetic  causes  do  not  appear  to  have  any  im- 
portant share  in  the  causation  of  arthritis  deformans,  that  is  to  say, 
those  which  tend  to  excess ;  but  scanty  food  or  such  as  is  not  readily 
assimilated,  by  leading  to  malnutrition,  certainly  favors  the  develop- 
ment of  the  disease.  In  this  respect  the  disease  in  question  stands 
in  conspicuous  contrast  to  gout,  and  a  dietary  which  would  be  suited 
to  a  gouty  patient  may  prove,  and  often  has  proved,  very  detrimental 
to  one  suffering  from  arthritis  deformans. 
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Indeed  any  condition  which  tends  to  lower  vitality  appears  to 
have  a  decided  influence  in  favoring  the  development  of  the  arthritis, 
and  of  the  few  children  who  suffer  from  it  a  considerable  proportion 
come  from  very  poor  homes. 

Acute  Ulneasea  of  various  kinds  must  be  included  among  the  excit- 
ing causes  and  especially  such  as  are  apt  to  leave  behind  them  a  last- 
ing impairment  of  the  general  health.  Influenza  possesses  this  qual- 
ity in  an  eminent  degree,  and  no  one  who  has  paid  attention  to  the 
subject  can  fail  to  have  been  struck  by  the  frequency  with  which 
patients  who  have  developed  arthritis  deformans  during  the  past  few 
years  date  the  commencement  of  their  troubles  from  an  attack  of  in- 
fluenza acquired  during  the  recent  epidemic  outbreaks  of  that  malady. 
At  the  same  time  we  must  not  forget  that,  owing  to  the  enormous 
prevalence  of  influenza  during  those  epidemics,  the  relation  may  be 
more  apparent  than  real,  and  there  is  moreover  a  widespread  tendency 
to  ascribe  almost  all  ailments  to  that  cause.  Of  the  occurrence  of 
arthritis  deformans  as  a  sequel  of  acute  rheumatism,  as  well  of  other 
diseases  which  tend  to  implicate  the  joints,  I  propose  to  speak  at 
some  length  in  a  later  section  of  this  article. 

Uterine  Causes. — Some  authors  ascribe  to  uterine  disorders  a  very 
prominent,  if  not  the  most  prominent  part  in  the  causation  of  multi- 
ple arthritis  deformans,  and  if  their  views  are  correct,  an  explanation 
is  supplied  of  the  excessive  liability  of  the  female  sex.  The  influence 
of  the  menopause  as  a  predisposing  cause  has  already  been  discussed, 
and  frequent  and  rapid  child-bearing  as  well  as  excessive  and  pro- 
longed lactation  must  be  ranked  among  the  conditions  which  cause 
exhaustion  and  so  predispose  to  the  disease.  Of  the  411  female  cases 
of  my  series  the  condition  of  the  menstrual  function  was  noted  in 
176.  In  105  cases  the  catamenia  were  regular  and  normal,  and  they 
were  irregular  in  period  or  in  amount  in  71. 

Two  hundred  and  sixty-seven  of  the  female  patients  were  married 
and  144  were  single. 

The  size  of  the  family  was  noted  in  the  case  of  132  patients,  and 
of  these  92  had  less  than  six  children,  and  40  had  more;  2  had  had 
thirteen,  1  fifteen,  and  1  seventeen  children. 

In  5  cases  the  onset  of  the  disease  was  said  to  have  occurred  after 
a  confinement,  in  3  after  a  miscarriage,  and  in  3  during  preg- 
nancy. Five  patients  had  suffered  from  uterine  or  ovarian  tumors. 
Dr.  Ord"  states  that  of  a  series  of  thirty-eight  patients  under  his 
care  no  less  than  thirty  had  some  uterine  derangement  or  disease, 
either  slight  or  severe,  and  he  has  observed  that  in  some  cases  the 
menstrual  periods  are  attended  with  an  increase  of  the  pain  in  the 
joints.     In  some  cases  pregnancy  seems  to  hasten  the  progress  of 
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the  disease,  but  occasionally  the  patients  suffer  less  at  such  periods 
than  at  other  times. 

Worry  and  Care. — Among  the  most  interesting  of  the  exciting 
causes  of  arthritis  deformans  are  certain  which  can  only  be  supposed 
to  act  through  the  nervous  system,  and  which  may  be  roughly  classed 
as  worry  and  care.  The  potency  of  such  causes  has  been  asserted  by 
a  number  of  observers,  and  histories  of  this  kind  are  far  too  fre- 
quently volunteered  by  the  patients  to  allow  of  any  serious  doubt 
upon  the  subject. 

In  the  series  of  500  cases  there  were  34  in  which  such  causes 
were  mentioned,  and  among  such  were  included  sudden  losses  by 
bank  failures  and  sick  nursing  of  near  friends. 

Nor  is  the  pernicious  influence  of  worry  and  care  confined  to 
the  original  causation  of  the  disease,  for  they  further  tend  to  inci*ease 
the  patients'  sufferings  where  the  disease  is  already  established,  and 
the  statement  is  not  infrequently  volunteered  by  them  that  any  de- 
pression of  spirits  or  anxiety  always  tends  to  make  the  pains  worse. 

Some  cases  have  been  recorded  in  which  a  violent  mental  shock 
or  fright  instead  of  prolonged  worry  has  preceded  the  onset.  Two 
cases  are  mentioned  by  Kohts*"  in  which  arthritis  deformans  followed 
the  shock  of  a  shell  bursting  close  to  the  patient,  and  Leyden*'  states 
that  in  Strasburg  many  cases  date  their  origin  from  the  bombard- 
ment of  that  city  during  the  Franco-German  war.  Here,  however,  the 
other  conditions  prevailing  in  a  besieged  city  may  have  been  partly 
responsible. 

Injury. — The  influence  of  injuries  is  more  marked  in  the  causation 
of  the  localized  than  of  the  multiple  variety  of  the  disease.  Never- 
theless cases  are  occasionally  met  with  in  which  the  characteristic 
changes  have  been  developed  in  a  single  joint  which  has  been  the 
seat  of  an  injury,  and  have  afterward  extended  to  other  articulations. 
I  have  myself  met  with  several  cases  in  which  this  was  stated  to  have 
been  the  course  of  events. 

Lastly  there  remains  a  considerable  proportion  of  cases  in  which 
none  of  the  exciting  causes  mentioned  above  appears  to  have  been  at 
work,  nor  indeed  can  any  definite  cause  for  the  onset  of  the  disease 
be  traced. 

Clinical  Features. 

Condition  of  the  Joints  and  Muscles. 

Cases  of  multiple  arthritis  deformans  fall  into  three  main  classes 

which  may  be  described  respectively  as  acute,  subacute,  and  chronic. 

In  the  acute  cases,  which  are  more  commonly  met  with  in  younger 
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patients,  the  disease  may  easily  be  mistaken  for  acute  rheumatism  at 
its  onset,  and  the  diagnosis  is  rendered  the  more  difficult  by  the  fact 
that  the  pain  may  be  altogether  out  of  proportion  to  any  obvious  en- 
largement of  the  joints. 

Such  examples  ar^  rare  in  comparison  with  those  of  a  more  sub- 
acute type  in  which  the  enlargement  of  the  joints  is  noticeable  from 
the  outset  and  the  pain  is  severe,  but  seldom  sufficiently  so  to  con- 
fine the  patient  to  bed.  It  is  in  women,  usually  under  forty  years 
of  age,  that  this  condition  is  most  typically  seen. 

In  the  cases  of  the  third  or  chronic  class,  commonly  met  with  in 
persons  advanced  in  life,  the  course  of  the  disease  is  very  slow,  so 
that  it  will  take  many  years  to  produce  the  amount  of  crippling 
that  is  develox)ed  in  the  course  of  a  few  months  in  the  more  subacute 
cases. 

Moreover  the  pain  is,  as  a  rule,  far  less  severe  and  sometimes  is 
quite  insignificant,  although  the  deformities  may  be  very  conspicuous. 

Distribution  of  tlie  Joint  Lesions. — In  the  examples  belonging  to  all 
the  above  types  the  distribution  of  the  articular  lesions  tends  to  be 
very  uniform.  It  is  one  of  the  peculiar  features  of  arthritis  defor- 
mans, in  which  it  differs  from  other  articular  diseases,  that  the  small 
joints  of  the  fingers  and  toes  are  especially  liable  to  be  attacked  even 
in  the  earliest  stages  of  the  disease. 

It  is  true  that  the  joint  which  is  particularly  liable  to  gout  is  a 
small  peripheral  joint,  but  as  gout  extends  it  tends  rather  to  attack 
the  larger  articulations  such  as  the  knees,  wrists,  and  elbows,  and, 
as  a  rule,  involves  the  finger-joints  only  in  its  later  stages. 

The  most  striking  feature  in  the  distribution  of  the  lesions  of 
arthritis  defoimans  is  the  remarkable  symmetry  which  they  so  often 
present.  We  frequently  see  the  corresponding  joints  of  the  two  hands 
picked  out  by  the  disease,  and  the  invasion  of  one  of  the  larger  joints 
is,  as  a  rule,  quickly  followed  by  the  implication  of  its  fellow. 
Sometimes  a  pair  of  joints  little  prone  to  other  forms  of  arthritis, 
such  as  the  carpo-metacarpal  joints  of  the  thumbs,  are  alone  involved 
for  a  time. 

This  tendency  to  symmetrical  distribution  of  the  lesions,  although 
so  strikingly  manifested  in  arthritis  deformans,  is  not  by  any  means 
confined  to  it  among  articular  diseases.  In  acute  rheumatism  the 
joint  lesions  show  hardly  any  symmetry  of  arrangement,  it  is  true, 
but  the  distribution  of  the  subcutaneous  nodules  of  rheumatic  chil- 
dren may  be  quite  as  symmetrical  as  that  of  the  joint  lesions  of 
arthritis  deformans.  In  gout,  again,  although  unilateral  distribution 
is  the  rule,  we  not  infrequently  see  an  attack  in  one'  great  toe,  closely 
followed  by  one  in  the  corresponding  joint  of  the  opposite  foot;  but 
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In  252,  or  rather  more  than  half  the  cases,  the  hand-joints  were 
first  affected ;  in  64  caaes  the  knees,  and  in  only  28  the  feet,  were  first 
attacked. 

The  number  of  cases  in  the  above  table  in  which  there  was  slight 
or  severe  affection  of  the  temporo-maxillary  and  spinal  joints  will  at 
once  attract  attention ;  and  their  liability  is  a  characteristic  feature 
of  arthritis  deformans,  which  sometimes  lends  valuable  aid  in  the 
diagnosis  of  a  doubtful  case,  for  with  the  exception  of  gonorrhoeal 
rheumatism  there  is  no  disease  liable  to  be  confused  with  arthritis 
deformans  in  which  these  joints  are  apt  to  be  involved. 

Clinical  Oharacter  of  the  Articular  Lesions. — Enlargement  of  the 
affected  joints  is  the  most  important  sign  of  arthritis  deformans,  and 
it  is  of  three  different  kinds. 

1.  In  the  most  chronic  cases  the  enlargement  is  almost  entirely 
due  to  osteophytic  outgrowths  upon,  and  lipping  of  the  articular  ends 
of,  the  bones.  The  shape  of  the  enlarged  bones  is  easily  made  out  by 
the  touch,  and  the  osteophytes  form  distinct  bony  excrescences  which 
are  sometimes  so  sharp  that  they  even  threaten  to  pierce  the  skin. 
Lipping  is  particularly  well  made  out  at  the  lower  end  of  the  femur, 
and  around  the  patella.  This  type  of  enlargement,  which  is  very 
well  seen  in  the  hands  of  many  old  women,  in  whom  the  disease  is 
almost  of  the  nature  of  a  senile  change,  is  characterized  by  the  abrupt 
increase  of  size  at  the  level  of  the  affected  joint. 

2.  Fusiform  enlargement  to  which  the  thickening  of  the  synovial 
membrane  and  of  the  structures  around  the  joint  contribute  largely. 
In  this  condition,  which  is  seen  in  its  most  typical  form  in  younger 
subjects,  the  transition  from  the  normal  to  the  swollen  parts  is  much 
more  gradual,  as  the  name  by  which  I  have  described  it  implies,  and 
the  osteophytic  outgrowths  are  much  less  conspicuous. 

This  form  of  enlargement  is  perhaps  best  seen  in  the  middle 
joints  of  the  fingers  and  in  the  wrist.  In  the  case  of  the  latter  the 
natural  narrowing  of  the  limb  at  the  wrist  may  be  entirely  or  almost 
entirely  abolished. 

3.  The  third  form  of  enlargement  is  due  to  the  accumulation  of 
fluid  in  the  cavity  of  the  joint  or  in  the  neighboring  burssB.  The 
enlarged  bursas  are  best  seen  upon  the  dorsal  aspect  of  the  wrist-joint, 
where  they  occasionally  attain  to  a  considerable  size. 

Enlargements  of  the  second  and  third  of  the  above  classes  are 
somewhat  amenable  to  treatment,  and  the  improvement  in  the  appear- 
ance of  a  joint,  when  the  bursal  swellings  disappear,  and  when  the 
natural  contour  of  the  part  is  to  some  extent  restored,  is  sometimes 
very  striking.  Osteophytic  enlargement,  on  the  other  hand,  is  of 
course  not  amenable  to  treatment. 
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here  the  peculiar  circumstances  of  the  first  metatarso-phalangeal  joint 
may  be  responsible  for  the  occurrence. 

Again  to  quote  an  affection  not  strictly  articular,  the  syphilitic 
epiphysitis  of  infants  is  sometimes  remarkably  symmetrical.  We 
must,  therefore,  be  careful  lest  we  find  ourselves  attaching  undue 
weight  to  symmetrical  distribution  of  lesions,  as  evidence  of  the  ner- 
vous origin  of  those  lesions. 

Even  in  multiple  arthritis  deformans,  symmetry  is  by  no  means 
the  universal  rule,  and  cases  might  be  quoted  in  which  the  disease 
was  strictly  limited  to  the  joints  of  one  side  of  the  body ;  as,  for  ex- 
ample, in  a  female  patient  whose  right  knee,  elbow,  and  temporo- 
maxillary  joints  were  alone  affected. 

As  Charcot  pointed  out,  the  special  liability  of  the  small  joints  of 
the  hands  and  feet  to  be  attacked  early  is  in  part  due  to  their  pe- 
ripheral  situation,  the  disease  showing  a  tendency  to  progress  cen- 
tripetally.  In  some  individual  cases  this  tendency  is  very  marked, 
as,  for  example,  in  the  case  of  a  woman,  aged  forty-six  years,  whose 
feet  were  first  attacked  and  afterward  the  jaw-joints,  ankles,  knees, 
hands,  wrists,  elbows,  shoulders,  and  hips,  in  the  above  order. 

If  a  table  be  constructed,  based  upon  a  large  number  of  cases  in 
all  stages  of  the  disease,  showing  the  frequency  with  which  the  sev- 
eral joints  suffer,  it  is  obvious  that  those  joints  which  tend  to  be 
earliest  attacked  will  show  the  highest  figures,  and  the  order  of  fre- 
quency of  implication  will  correspond  roughly  to  the  order  of  invasion. 

Such  a  table  was  constructed  for  the  five  hundred  cases  which 
have  already  been  frequently  referred  to,  and  this  table  is  here  repro- 
duced. It  will  be  seen  that  the  peripheral  joints  tend  to  suffer  most, 
and  the  hip-joints  least;  but  the  knees  which  are  so  liable  to  all  kinds 
of  arthritis,  stand  second  upon  the  list,  immediately  after  the  hands. 


Joints  "total  number 

affected.  of  cases. 

Hands 480  in  600 80.0 


Percentage 
of  total. 


Knees 803 

Feet 172 

Ankles 187 

Wrists 188 

Shoulders  ..  ..125 
Elbows 125 


.00.6 
.84.4 
.27.4 
.26.6 
.25.0 
.25.0 


Joints 
affected. 


Total  number 
of  cases. 


Percentage 
of  total. 


Hips 78  in  500. . .  .14.6 

Temporo-maxillary,  125  "  25.0 

Cervical  spine 178  "  ....85.6 

Dorsal  spine 15  **  3.0 

Stemo-clavicular 2  "  0.4 


It  is  a  remarkable  fact  that  the  results  were  very  similar  in  each 
hundred  cases  taken  separately,  especially  as  regards  the  liability  of 
the  hands  and  knees. 

I.      II.     III.    IV.     V. 

Hands 86   85   85   86   88 

Knees 68   65   59   65   68 
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In  252,  or  rather  more  than  half  the  cases,  the  hand-joints  were 
first  affected ;  in  64  caises  the  knees,  and  in  only  28  the  feet,  were  first 
attacked. 

The  number  of  cases  in  the  above  table  in  which  there  was  slight 
or  severe  affection  of  the  temporo-maxillary  and  spinal  joints  will  at 
once  attract  attention ;  and  their  liability  is  a  characteristic  feature 
of  arthritis  deformans,  which  sometimes  lends  valuable  aid  in  the 
diagnosis  of  a  doubtful  case,  for  with  the  exception  of  gonorrhoeal 
rheumatism  there  is  no  disease  liable  to  be  confused  with  arthritis 
deformans  in  which  these  joints  are  apt  to  be  involved. 

Clinical  Character  of  the  Ariicidar  Lesions, — Enlargement  of  the 
affected  joints  is  the  most  important  sign  of  arthritis  deformans,  and 
it  is  of  three  different  kinds. 

1.  In  the  most  chronic  cases  the  enlargement  is  almost  entirely 
due  to  osteophytic  outgrowths  upon,  and  lipping  of  the  articular  ends 
of,  the  bones.  The  shape  of  the  enlarged  bones  is  easily  made  out  by 
the  touch,  and  the  osteophytes  form  distinct  bony  excrescences  which 
are  sometimes  so  sharp  that  they  even  threaten  to  pierce  the  skin. 
Lipping  is  particularly  well  made  out  at  the  lower  end  of  the  femur, 
and  around  the  patella.  This  type  of  enlargement,  which  is  very 
well  seen  in  the  hands  of  many  old  women,  in  whom  the  disease  is 
almost  of  the  nature  of  a  senile  change,  is  characterized  by  the  abrupt 
increase  of  size  at  the  level  of  the  affected  joint. 

2.  Fusiform  enlargement  to  which  the  thickening  of  the  synovial 
membrane  and  of  the  structures  around  the  joint  contribute  largely. 
In  this  condition,  which  is  seen  in  its  most  typical  form  in  younger 
subjects,  the  transition  from  the  normal  to  the  swollen  parts  is  much 
more  gradual,  as  the  name  by  which  I  have  described  it  implies,  and 
the  osteophytic  outgrowths  are  much  less  conspicuous. 

This  form  of  enlargement  is  perhaps  best  seen  in  the  middle 
joints  of  the  fingers  and  in  the  wrist.  In  the  case  of  the  latter  the 
natural  narrowing  of  the  limb  at  the  wrist  may  be  entirely  or  almost 
entirely  abolished. 

3.  The  third  form  of  enlargement  is  due  to  the  accumulation  of 
fluid  in  the  cavity  of  the  joint  or  in  the  neighboring  bursse.  The 
enlarged  bursse  are  best  seen  upon  the  dorsal  aspect  of  the  wrist-joint, 
where  they  occasionally  attain  to  a  considerable  size. 

Enlargements  of  the  second  and  third  of  the  above  classes  are 
somewhat  amenable  to  treatment,  and  the  improvement  in  the  appear- 
ance of  a  joint,  when  the  bursal  swellings  disappear,  and  when  the 
natural  contour  of  the  part  is  to  some  extent  restored,  is  sometimes 
very  striking.  Osteophytic  enlargement,  on  the  other  hand,  is  of 
course  not  amenable  to  treatment. 
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In  the  case  of  the  terminal  joints  of  the  fingers,  the  enlargement 
of  the  ends  of  the  bones  is  apt  to  produce  a  permanent  and  irreduci- 
ble lateral  deflexion  of  the  terminal  phalanges,  usually  toward  the 
radial  side,  which  is  rendered  more  conspicuous  by  the  ulnar  deflex- 
.  ion  of  the  fingers  as  a  whole,  with  which  it  is  often  associated  but 
which  is  a  deformity  of  an  entirely  different  type. 

In  the  larger  joints  such  as  the  knee  or  elbow,  great  swelling  is 
often  present,  especially  if  there  is  fluid  effusion,  but  even  the  swell- 
ing of  the  soft  parts  alone  may  be  so  considerable  as  to  lead  to  the 
suspicion  that  fluid  is  present  when  it  is  not,  until  an  examination  is 
made. 

In  the  earlier  stages  of  the  disease  there  is  usually  well-marked 
crackling  in  the  joint  on  movement,  such  as  is  pi-esent  in  other  forms 
of  chronic  arthritis,  but  when  the  bones  have  become  bare  of  cartilage 
the  grating  of  the  bony  surfaces  upon  each  other,  to  which  the  grooves 
seen  upon  their  surfaces  post  mortem  bear  eloquent  testimony,  may 
often  be  clearly  felt. 

Auscultation  of  the  diseased  joints,  which  I  have  frequently  prac- 
tised, has  not  afforded  evidence  of  the  condition  of  the  parts  in  any 
way  superior  to  that  obtained  by  palpation. 

Impaired  mobility  of  the  parts  is  naturally  a  prominent  feature  of 
the  disease,  and  may  be  extreme  when  the  bone  changes  are  advanced, 
but  actual  bony  ankylosis  never  takes  place  except  in  the  joints  of  the 
spinal  column,  and  there  is  no  tendency  to  the  formation  of  fibrous 
adhesions  which  contribute  so  largely  to  the  immobility  caused  by 
other  forms  of  chronic  joint  disease. 

In  advanced  cases  and  even  in  the  earlier  stage  of  the  disease  the 
movements  may  be  seriously  impaired  by  spasm  of  the  muscles. 
This  is  best  seen  in  connection  with  the  temporo-maxillary  joint, 
which  is  often  involved  at  quite  an  early  period  in  the  course  of  the 
disease,  the  affection  usually  showing  itself  as  a  temporary  stiffness 
of  the  jaw  at  first.  In  many  instances  no  more  serious  effects  are 
observed,  but  occasionally  the  lower  jaw  becomes  permanently  fixed 
so  that  theJ  patient  has  to  be  fed  through  gaps  in  the  teeth.  Speci- 
mens will  be  found  in  museums  in  which  the  condyle  and  its  cavity 
are  surrounded  by  extensive  osteophy  tic  outgrowths  which  must  have 
most  seriously  interfered  with  movement  at  the  joint,  but  even  in 
severe  cases  the  jaws  of  a  patient  which  cannot  ordinarily  be  sepa- 
rated to  a  suflficient  extent  to  admit  of  the  introduction  of  solid  food, 
may  be  found  to  be  separable  to  a  much  greater  extent  when  the 
patient  is  put  under  an  ansosthetic ;  showing  how  large  a  share  mus- 
cular spasm  has  had  in  limiting  the  movements. 

The  same  thing  is  noticed  in  the  minor  degrees  of  spinal  affection 
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wLich  often  manifests  itself  at  first  as  stiffness  of  the  neck  or  back. 
The  movements  of  the  spine  are  often  interfered  with  to  a  greater  ex- 
tent than  the  joint  disease  will  explain,  and  the  stiffness  may  be  at 
first  j^mporary  and  pass  off.  Moreover  when  the  cervical  spine  is 
affected  the  head  is  often  drawn  to  one  side.  But  spondylitis  of  this 
kind  may  assume  far  more  severe  forms,  and  considerable  osteophy tic 
outgrowths  may  be  produced  around  the  spinal  joints ;  or,  as  I  have 
said,  actual  bony  ankylosis  may  take  place.  As  in  other  diseases  of 
the  spinal  column,  radiating  pains  and  causalgia  may  bear  witness  to 
the  implication  of  the  emerging  nerve  roots  by  the  morbid  process. 

Muscular  Atrophy,  —After  the  joint  lesions  and  deformities,  mus- 
cular atrophy  is  perhaps  the  most  conspicuous  of  the  phenomena  of 
arthritis  deformans. 

By  some  this  atrophy  is  regarded  as  merely  an  example  of  that 
which  is  apt  to  affect  the  muscles  in  the  neighborhood  of  joints  which 
are  the  seat  of  any  form  of  chronic  and  even  of  acute  arthritis,  and  it 
is  quite  certain  that  the  disease  under  consideration  must,  like  other 
forms  of  arthritis,  be  attended  by  such  wasting,  so  that,  in  part  at 
least,  the  changes  in  the  muscles  must  be  of  this  secondary  nature. 
There  are,  however,  those  who  believe  that  there  are  other  influences 
at  work  in  its  production,  and  that  the  joint  lesions  and  wasting  may 
be  looked  upon  as  parallel  manifestations  of  the  same  morbid  process, 
due  to  a  common  cause  and  advancing  ^arijtxw^ii. 

The  so-called  arthritic  muscular  atrophy  is  a  phenomenon  of  much 
interest,  and  one  which  cannot  be  explained  as  merely  an  effect  of 
disuse,  as  has  been  clearly  shown  by  Charcot  and  others.  In  cases 
in  which  the  patient  is  confined  to  bed  by  an  affection  of  one  hip  or 
knee  joint,  both  lower  extremities  are  kei)t  at  rest,  but  the  wasting  of 
the  muscles  of  the  diseased  limb  altogether  exceeds  that  on  the  sound 
side,  and  moreover  the  atrophy  of  the  thigh  muscles  is  accompanied 
by  an  exaggeration  of  the  knee  jerk. 

Eaymond*'  arrived  at  the  following  conclusions  as  the  outcome  of 
an  experimental  study  of  the  muscular  atrophy  following  traumatic 
joint  lesions  in  animals : 

1.  That  the  limb  the  joint  of  which  is  injured  exhibits  various 
symptoms,  such  as  functional  impotence,  increased  reflexes,  idio- 
muscular  contractions,  and  muscular  atrophy. 

2.  That  such  atrophy  is  not  produced  when  the  posterior  nerve 
roots  corresponding  to  the  limb  are  divided.  Hemisection  of  the 
cord  hastens  the  atrophy  of  the  muscles  of  the  corresponding  limb, 
but  does  not  affect  that  of  the  opposite  limb  when  the  joints  of  both 
are  injured. 

3.  The  muscular  atrophy  which  follows  joint  lesions  is  of  reflex 
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origin,  and  is  due  to  purely  dynamic  alterations  in  the  cord,  since  no 
anatomical  lesion  of  the  anterior  comua  or  peripheral  nerves  is  found. 

These  results  support  the  views  advanced  by  Paget,  Charcot,  and 
others  as  to  the  reflex  nature  of  the  changes,  and  Gk>wers^*  regards 
such  a  theory  as  the  only  tenable  one.  He  adds :  "  It  is,  however,  an 
interesting  fact  that  the  wasting  is  accompanied  by  an  increase  in  the 
myotatic  irritability.  We  have  in  fact  the  condition  that  often  re- 
sults from  slight  degeneration  of  the  pyramidal  tracts^  and  must  be 
immediately  due  to  the  changes  in  the  terminations  of  the  pyramidal 
fibres  in  the  gray  matter — increased  myotatic  irritability  and  slight 
wasting,  and  merely  a  slight  diminution  in  the  electrical  irritability, 
similar  to  each  current." 

The  atrophy  of  arthritis  deformans  resembles  that  connected  with 
other  joint  aflfections  in  tending  to  affect  the  extensors  more  than  the 
flexors,  although  both  sets  of  muscles  may  share  in  the  atrophy,  but 
in  some  cases  the  wasting  is  extreme  and  some  of  the  affected  muscles 
occasionally  yield  even  the  complete  reaction  of  degeneration. 

These  facts  are  among  those  relied  upon  by  those  who  maintain 
the  primary  nature  of  the  muscular  atrophy  in  this  disease,  and  they 
further  maintain  that  the  atrophy  may  have  a  wider  distribution  than 
the  joint  lesions,  affecting  limbs  or  portions  of  limbs  in  which  the 
joints  are  as  yet  intact. 

It  is  possible  and  indeed  probable  that  in  arthritis  deformans  we 
have  superadded  to  the  reflex  atrophy  a  primary  muscular  affection 
similar  to  the  dystrophy  of  the  skin  which  is  not  infrequently  ob- 
served, but  this  would  not  account  for  the  whole  of  the  atrophy,  since 
we  cannot  suppose  that  such  a  joint  disease  as  arthritis  deformans  will 
not  share  with  all  other  joint  diseases  the  tendency  to  produce  a  reflex 
atrophy.  It  is  certainly  the  rule  that  the  atrophy  follows  rather  than 
precedes  the  joint  lesions,  but  it  is  an  interesting  fact  which  per- 
haps lends  support  to  the  idea  of  a  mixed  atrophy,  that  although  in- 
crease of  myotatic  irritability  is  often  observed,  it  is  by  no  means 
constant  in  limbs  affected  by  arthritis  deformans,  even  when  its 
absence  cannot  be  explained  by  the  condition  of  the  joints. 

Sometimes  the  stiffness  or  painful  condition  of  the  joints  prevents 
the  examination  of  the  reflexes,  but  this  is  not  often  the  case. 

Some  years  ago  I  examined  the  condition  of  the  supinator,  triceps, 
and  knee  jerks  in  fifty  patients  suffering  from  arthritis  deformans, 
and  the  results  may  be  summed  up  as  follows : 

Among  23  cases  which  exhibited  well-marked  muscular  atrophy, 
there  were  18  in  which  increase  of  some  of  the  reflexes  was  observed; 
whereas  in  27  cases  in  which  the  atrophy  was  comparatively  slight 
there  was  increase  of  reflexes  in  14  only. 


CLINICAL  FEATCBES.  539 

As  in  other  varieties  of  arthritic  muscular  atrophy  the  increase  of 
myotatic  irritability  is  not  always  confined  to  the  affected  limb.  In 
cases  in  which  one  hip-joint  is  alone  affected  both  knee  jerks  may  be 
increased.  In  some  cases  the  increase  is  very  conspicuous.  Thus  a 
man  aged  thirty-two  years  had  all  the  reflexes  greatly  exaggerated. 
His  hands,  feet,  elbows,  knees,  shoulders,  and  ankles  were  all  the  seats 
of  arthritis  deformans  of  a  severe  type.  A  tap  upon  either  supinator 
tendon  caused  contraction  of  the  triceps  and  some  clonic  spasm,  and 
when  the  triceps  tendon  was  struck  clonus  was  again  produced  and 
contractions  of  all  the  arm  and  scapular  muscles.  There  was  also 
conspicuous  exaggeration  of  the  knee  jerks,  with  slight  foot  clonus 
on  the  left  side.  The  muscles  exhibited  conspicuous  atrophy  and  the 
muscular  deformities  were  considerable.  A  somewhat  similar  case, 
in  which  a  tap  upon  the  patella  or  triceps  tendon  not  only  produced 
a  greatly  exaggerated  jerk,  but  also  gave  rise  to  contraction  of  the 
trunk  muscles,  has  been  recorded  by  Mader**  of  Vienna. 

Occasionally  the  extension  of  a  limb  serves  to  set  up  a  clonic 
spasm. 

Muscular  Contracture  as  a  Cause  of  Deformities. — Spasmodic  con- 
tracture of  the  affected  muscles  plays  a  very  important  and  conspicu- 
ous part  in  the  production  of  the  deformities  met  with  in  severe  and 
long-standing  cases  of  arthritis  deformans. 

In  the  limbs  this  cause  may  lead  to  flexion  and  almost  complete 
deprivation  of  mobility,  but  it  is  in  the  hands  and  fingers  that  such 
effects  are  best  seen  and  studied. 

The  muscular  deformities  are  much  more  conspicuous  than  those 
due  to  bony  enlargements,  and  are  usually  most  extreme  in  cases  in 
which  the  latter  are  least  marked.  In  the  hands  they  lead  to  distor- 
tions similar  to  those  which  result  from  chronic  muscular  spasm  apart 
from  any  affection  of  the  joints,  as  in  old  cases  of  infantile  paralysis, 
and  in  cases  in  which  there  has  been  an  antecedent  hemiplegia  fol- 
lowed by  rigidity.  In  one  respect,  however,  they  differ  from  these, 
viz.,  in  the  almost  constant  presence  of  a  marked  deflexion  of  the  fin- 
gers toward  the  ulnar  side. 

This  ulnar  deflexion  is  only  met  with  after  affections  of  the  meta- 
carpo-phalangeal  joints,  and  I  believe  that  the  involvement  of  these 
joints  at  some  period  is  a  necessary  factor  in  its  causation.  One 
sometimes  sees  this  deformity  in  its  most  extreme  form  in  patients 
who  have  suffered  on  one  or  more  occasions  from  rheumatic  fever 
affecting  the  hands,  but  in  whom  the  knuckle-joints  show  no  sign  of 
disease  other  than  the  relaxation  of  their  ligaments  which  dates  from 
the  antecedent  inflammation. 

In  its  earlier  stages  the  production  of  the  deflexion  cannot  cer- 
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tainly  be  due  to  the  action  of  the  extensor  muscles,  for  the  tendons 
will  be  found  lying  in  their  grooves  and  sharing  in  the  bend  at  the 
knuckles.  In  extreme  cases,  on  the  other  hand,  the  tendons  may  lie 
upon  the  ulnar  side  of  the  joints  when  the  knuckles  are  flexed,  but 
return  to  their  proper  positions  when  the  fingers  are  extended.  In 
health  a  certain  degree  of  deflexion  of  the  fingers  to  the  ulnar  side 
is  readily  produced,  but  any  ^.ttempt  to  bring  about  a  similar  deflexion 
to  the  radial  side  fails,  and  it  seems  probable  that  in  disease  the 
greater  amount  of  ulnar  deflexion  of  which  the  relaxed  ligaments  allow 
is  taken  advantage  of  by  the  force  of  gravity,  aided  perhaps  by  wast- 
ing and  consequent  weakening  of  the  abductor  indicis. 

Whether  or  no  this  be  the  correct  explanation  of  the  phenomenon, 
the  fact  remains  that  ulnar  deflexion  of  the  fingers  is  not  a  simple 
effect  of  muscular  spasm,  but  implies  present  or  antecedent  disease 
of  the  metacarpo-phalangeal  joints. 

The  deformities  of  the  hands  which  are  strictly  due  to  muscular 
spasm  have  been  elaborately  classified  by  Charcot  under  two  main 
classes,  each  with  several  subdivisions.  The  basis  of  the  classificatiou 
is  the  condition  of  the  middle  joints  of  the  fingers,  which  are  some- 
times held  flexed,  while  in  other  cases  they  are  hyperextended. 
Permanent  flexion  of  any  of  the  finger-joints  is  apt  to  be  compensated 
for  by  hyperextension  of  others,  and  in  this  way  a  variety  of  gro- 
tesque deformities  are  produced. 

In  Charcot's  type  of  extension  the  terminal  phalanges  are  flexed 
upon  the  second  row  at  an  obtuse  or  even  at  a  right  angle. 

The  second  phalanges  are  hyperextended  upon  the  first. 

The  first  phalanges  are  flexed  upon  the  metacarpal  bones. 

Subvarieties  of  this  type  are  met  with. 

In  the  cases  belonging  to  the  type  of  flexion  the  terminals  are  ex- 
tended upon  the  second  phalanges,  which  are  in  turn  flexed  upon  those 
of  the  first  row.  The  first  phalanges  are  extended  upon  the  metacar- 
pals ;  and  the  carpus  is  flexed  upon  the  forearm.  This  type  also 
admits  of  subvarieties.  The  interossei  doubtless  play  an  important 
part  in  the  causation  of  these  deformities,  for  they  are  si)eciaUy  apt 
to  be  aflfected,  and  if  they  preponderate  over  the  other  muscles  they 
will  produce  flexion  of  the  first  phalanges  upon  the  metacarpals,  and 
the  type  of  extension  will  result,  whereas  if  they  are  weak  there  will 
be  hyperextension  at  the  same  joints  and  the  type  of  flexion  will  be 
produced. 

Very  rarely  dropping  of  the  wrist  is  met  with,  as  distinguished 
from  active  flexion  at  that  joint,  and  this,  when  present,  is  probably 
due  to  the  aflfection  of  the  peripheral  nerves  which  has  been  found 
post  mortem  in  cases  of  arthritis  deformans  by  Pitres  and  Vaillard. 


CLINICAL  FEATURES.  541 


Abarticular  Phenomena, 


Cutaneous  Pigmentation  and  Dystrophy, — Kent  Spender,"  of  Bath, 
was  the  first  to  call  attention  to  the  frequent  development  of  pigment 
spots  upon  the  skin  in  the  neighborhood  of  joints  affected  with  ar- 
thritis deformans,  and  even  goes  so  far  as  to  say :  "  Concerning  the 
disseminated  form  of  pigmentation,  commonly  called  freckles,  I  must 
express  an  opinion  that  there  is  no  single  point  so  diagnostic,  so 
absolutely  connotative  of  early  osteo-arthritis.  My  observations  lead 
to  the  belief  that  it  exists  in  about  two-thirds  of  the  undoubted  cases." 

More  recently  the  same  point  has  been  indei)endently  insisted 
upon  by  R.  Wichmann,"  of  Brunswick,  who  was  obviously  unac- 
quainted with  Spender's  observations. 

If  looked  for,  spots  of  pigmentation,  frequently  so  dark  as  to 
appear  almost  black,  will  often  be  found  in  the  neighborhood  of  the 
aff'ected  joints,  and  in  a  considerable  number  of  cases  their  develop- 
ment has  been  apparently  directly  associated  with  that  of  the 
articuLir  lesions ;  but  such  spots  are  often  to  be  seen  upon  the  skin 
of  patients  who  are  not  suffering  from  arthritis  deformans  but  who 
have  reached  the  period  of  life  at  which  that  disease  is  most  com- 
mon ;  and  even  where  the  two  are  associated  the  patients  will  often 
state  that  the  pigmentation  has  been  there  as  long  as  they  can  re- 
member. It  is  often  very  difficult  to  ascertain  whether  the  i)igmen- 
bition  of  the  skin  has  any  real  connection  with  the  joint  troubles, 
and  therefore,  while  fully  admitting  the  accuracy  and  interest  of 
Spender's  observations,  I  am  not  prepared  to  attach  to  the  pig- 
ment spots  the  same  diagnostic  importance  that  he  does. 

In  a  considerable  proportion  of  cases  some  degree  of  glossiness  of 
the  skin  is  observed.  Sometimes  the  skin  in  the  neighborhood  of  the 
affected  joints  has  merely  an  unusually  shiny  appearance  and  seems 
to  be  unduly  thin ;  but  occasionally  the  typical  pink  tint  and  glossy 
surface  of  cutaneous  dystrophy  is  met  with.  The  late  Dr.  Hadden  *^ 
recorded  an  instance  in  which  the  changes  had  progressed  a  stage 
fuiiher,  and  trophic  ulcers  had  developed. 

Dystrophic  changes  may  also  be  present  in  the  nails,  but  usually 
the  impairment  of  nutiition  is  slight  and  shows  itself  as  a  rule  in  the 
form  of  longitudinal  striation  such  as  is  so  commonly  seen  in  gouty 
subjects.  (Edema  of  the  legs  was  observed  by  Charcot  and  Vidal, 
and  such  oedema  is  certainly  sometimes  developed  in  cases  of  arthritis 
deformans  apart  from  any  recognizable  visceral  lesions  to  which  it 
can  be  ascribed.  Local  sweating  has  been  obser\'ed  by  Spender, 
Wichraann,  and  others,  but  this  phenomenon  is  not  peculiar  to  ar- 
thritis deformans  among  diseases  affecting  the  joints. 
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Subcutaneous  Nodules. — The  occasional  development  in  appar- 
ently typical  cases  of  arthritis  deformans  of  subcutaneous  nodules 
closely  resembling  both  in  their  seat  and  characters  those  seen  in 
children  su£fering  from  acute  or  subacute  rheumatism,  presents  a 
problem  which  is  not  yet  ripe  for  solution. 

As  long  ago  as  1883  Payne*"  called  attention  to  the  occurrence  of 
subcutaneous  nodules  in  cases  of  chronic  rheumatoid  arthritis,  sug- 
gesting that  they  probably  were  only  developed  in  the  neighbor- 
hood of  inflamed  joints.  A  noteworthy  example  of  the  condition  has 
been  placed  on  record  by  Wallace  Anderson." 

They  are  also  mentioned  by  Fagge  Howard  and  some  other 
authors.  Some  cases  of  this  kind  were  lately  recorded  by  Newton 
Pitt.**  The  following  case,  which  was  under  the  care  of  Dr.  Andrew 
in  St.  Bartholomew's  Hospital,  affords  an  excellent  example  of  the  con- 
dition : 

E.  C,  male,  aged  39,  with  no  family  history  of  joint  disease, 
suffered  fifteen  years  previously  from  a  slight  rheumatic  attack.  His 
present  illness  began  with  an  attack  of  influenza  five  months  before 
his  admission.  A  fortnight  later  he  had  pain  in  the  back,  and  artic- 
ular pains  which  shifted  rapidly  from  joint  to  joint,  and  was  confined 
to  bed  for  seven  weeks.  The  pains  had  never  ceased  in  the  interval. 
The  nodules  were  first  noticed  two  or  three  weeks  after  the  joints  be- 
came affected,  and  had  gone  on  forming  ever  since.  When  seen  he 
had  many  nodules  upon  the  scalp,  forehead,  elbows,  palmaris  and  ex- 
tensor tendons  of  the  hands,  knees,  and  in  many  other  situations.  He 
stated  that  some  were  decreasing  in  size.  The  finger-joints  were 
considerably  enlarged,  and  there  was  marked  musctdar  atrophy  as 
well  as  some  ulnar  deflexion  of  the  fingers.  The  shoulders,  wrists, 
hips,  knees,  and  feet  were  also  involved.  He  had  suffered  from  some 
stiffness  of  the  temporo-maxillary  joints,  and  on  the  back  of  the 
hands  were  many  small  pigment  spots  which  he  said  had  appeared 
since  the  commencement  of  his  illness.  The  nodules  on  the  knees 
were  well  marked,  but  there  was  no  bony  enlargement.  All  the  nod- 
ules were  curiously  tender  and  in  this  respect  only  differed  from  the 
ordinary  rheumatic  nodules.  The  heart's  apex  beat  was  outside  the 
nipple  fine  and  the  first  sound  was  impure,  but  there  was  no  distinct 
murmur.  The  patient  stated  that  in  the  earlier  part  of  his  attack  he 
had  sweated  profusely. 

It  is  possible  that  the  above  case  was  originally  one  of  rheuma- 
tism on  the  top  of  which  arthritis  deformans  had  developed,  as 
sometimes  happens,  and  that  the  two  disorders  were  both  present 
side  by  side ;  or  possibly  the  disease  was  not  true  arthritis  deformans 
but  the  condition  simulating  it  which  is  sometimes  met  with  as  a 
sequel  of  rheumatism,  although  certain  features  of  the  case,  such  as 
the  implication  of  the  temi)oro-maxillary  joints,  are  opposed  to  such 
a  view  of  its  nature. 
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A  third  possible  explanation  is  that  in  the  coarse  of  arthritis  de- 
formans nodules  closely  resembling  true  rheumatic  nodules  may  be 
developed,  the  acceptance  of  which  explanation  would,  it  must  be 
confessed,  lend  strong  support  to  those  who  maintain  the  rheumatic 
nature  of  the  malady. 

It  will  be  noticed  that  in  this  instance  the  nodules  were  tender,  a 
very  unusual  feature  in  rheumatic  cases,  but  which  has  been  noticed 
by  Newton  Pitt  in  other  similar  cases ;  and  that  they  appeared  at  a 
period  of  life  in  which  the  ordinary  rheumatic  nodules  are  extremely 
rare.  These  latter  are  indeed  commonest  in  children  and  are  seldom 
met  with  in  patients  who  have  passed  twenty-five  years  of  age. 

Newton  Pitt  has  found  that  the  nodules  last  longer  in  cases  of 
arthritis  deformans  than  in  rheumatic  cases,  sometimes  persisting  for 
many  years,  and  are  not  associated  with  cardiac  lesions.  He  further 
remarks  that  they  may  attain  to  an  inch  in  diameter,  and  I  also  have 
seen  examples  of  such  large  nodules.  Sometimes  what  appear  to  be 
nodules  upon  the  elbows  are  found  on  examination  to  have  their  situ- 
ation in  the  bursa  over  the  olecranon. 

In  one  case  which  Pitt  describes,  there  was  extensive  fibrous 
thickening  of  the  affected  parts  rather  than  discrete  nodules,  and 
associated  with  this  was  a  marked  amount  of  peripheral  asphyxia 
which  he  ascribes  to  the  pressure  of  the  growth. 

A  case  in  which  extensive  exudations  similar  to  those  more  re- 
cently observed  by  Newton  Pitt  has  been  described  by  Middleton,  of 
Glasgow." 

Pain  in  Arthritis  Deformans, — The  pains  experienced  by  sufferers 
from  arthritis  deformans  are  of  several  different  kinds,  and  may  be 
classified  as  follows : 

1.  Articular  pains,  due  to  the  morbid  process  in  the  joints; 

2.  Pains  of  a  neuralgic  type  which  are  experienced  in  other  situ- 
ations than  in  the  diseased  joints; 

3.  Cramps,  due  to  painful  spasm  of  the  muscles  in  the  neighbor- 
hood of  diseased  joints ; 

4.  Kadiating  pains  due  to  involvement  of  nerve  roots,  met  with 
only  when  the  vertebral  column  is  implicated. 

1.  The  pain  in  the  diseased  joints  varies  very  greatly  in  severity, 
and  in  some  cases  of  the  most  chronic  type  it  is  so  slight  that  the 
patients  themselves  lay  but  little  stress  upon  it,  being  far  more  con- 
cerned at  the  disfigurement  which  the  disease  produces.  On  the 
other  hand  it  is  often  very  severe,  and  may  cause  intense  suffering. 
Movement  tends  to  increase  the  pain,  and  the  patients  frequently 
suff'er  more  when  warm  in  bed.  As  already  mentioned,  changes  of 
weather,  and  even  worry  and  anxiety  are  often  the  causes  of  exacer- 
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bation.     The  patients,  as  a  rule,  describe  this  pain  as  having  a  gnaw- 
ing or  burning  character. 

The  joints  are  apt  to  be  most  painful  at  a  comparatively  early 
period  of  their  implication  by  the  disease;  that  is  to  say,  at  the  time 
when  the  articular  cartilages  are  undergoing  destruction;  as  the  dis- 
ease progresses  and  the  ends  of  the  bones  become  bared  and  ebur- 
nated,  the  severity  of  the  pain  may  be  greatly  diminished.  Indeed 
one  may  usually  give  the  patients  the  consolation  of  assuring  them 
that  even  although  the  progress  of  the  disease  be  not  stayed  by  treat- 
ment, time  will  at  least  bring  alleviation  of  su£fering. 

2.  The  neuralgic  pains  have  been  specially  dwelt  upon  by  Kent 
Si)ender,  who  calls  attention  to  a  neuralgic  pain  in  the  ball  of  the 
thumb  or  on  the  inner  side  of  the  wrist,  which,  like  the  pigment 
spots,  he  looks  upon  as  an  almost  pathognomonic  symptom  in  the 
early  stages  of  arthritis  deformans.  To  the  same  category  may  be 
referred  the  pains  in  the  bones,  which  can  readily  be  distinguished 
from  the  true  articular  pains. 

3.  Painful  muscular  cramps,  although  less  common  than  the 
above,  contribute  materially  to  the  sufferings  of  the  patients.  Like 
cramps  from  other  causes,  they  are  of  sudden  onset,  and  are  apt  to 
cease  as  suddenly  as  they  commenced.  They  are  met  with  in  mus- 
cles in  the  neighborhood  of  the  diseased  joints,  and  the  joints  them- 
selves are  rendered  more  painful  by  the  action  of  the  muscles  upon 
them.  I  believe  that  Charcot  was  the  first  to  call  attention  to  such 
cramps  as  a  prominent  feature  in  some  cases  of  arthritis  deformans. 

Fortunately  treatment  is  often  very  effectual  in  relieving  and  also 
in  warding  off  such  attacks. 

4.  If  a  careful  analysis  is  made  of  the  pains  from  which  patients 
with  arthritis  deformans  suffer,  it  will  be  found  that  radiating  burn- 
ing pains,  following  the  course  of  a  spinal  nerve,  and  associated  with 
spondylitis,  are  decidedly  less  uncommon  than  might  be  supposed. 
They  occasionally  follow  the  course  of  the  occipital  nerves,  or  take 
the  form  of  brachialgia  or  intercostal  neuralgia,  and  sometimes  as- 
sume a  very  severe  form. 

Leyden"  records  the  case  of  a  man,  aged  sixty-four,  who  suffered 
from  arthritis  deformans,  which,  among  other  parts,  involved  the 
lumbar  spine.  One  night  the  patient  was  suddenly  attacked  with 
intense  pain  in  the  left  thigh,  and  on  the  following  morning  could  not 
stand  on  account  of  it.  The  pain  gradually  passed  off,  leaving  a  sen- 
sation of  deadness  in  the  limb. 

A  middle-aged  woman,  at  present  under  my  care,  who  has  multi- 
ple arthritis  deformans,  and  pain  and  stiffness  of  the  cervical  and 
dorsal  spine,  complains  of  a  pain  extending  down  the  left  arm  to  the 
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fingers,  which  she  describes  as  of  a  burning  character  ''like  mus- 
tard," and  has  also  a  sensation  of  numbness  in  the  ring  and  little 
fingers  of  the  left  hand. 

Mhwr  Sensory  Symptoms. — Numbness  and  tingling  of  the  hands 
and  feet  are  not  at  all  uncommon  symptoms,  and  may  be  met  with 
very  early  in  the  disease,  even  before  there  is  any  recognizable  affec- 
tion of  the  joints  of  the  part.  I  have  seen  many  cases  in  which  such 
symptoms  were  experienced,  and  Homolle"  and  Howard  **  have  both 
called  attention  to  their  occurrence  in  the  early  stages  of  this  malady. 

Febrile  Disturbance. — In  chronic  cases  of  arthritis  deformans  there 
is  little  or  no  febrile  disturbance,  but  when  the  disease  assumes  its  acute 
or  subacute  forms  the  temperature  may  be  considerably  raised.  In 
many  cases  the  curve  conforms  to  the  hectic  type,  showing  a  normal 
temperature  in  the  early  part  of  the  day,  and  a  rise  of  two  or  three 
degrees  toward  evening.  Sometimes,  as  Kahler  "  has  pointed  out, 
the  variations  in  the  amount  of  febrile  disturbance  appear  to  be  inde- 
pendent of  any  changes  in  the  condition  of  the  joints. 

Circulatory  Disturbances. — One  of  the  phenomena  of  arthritis  de- 
formans observed  by  Spender  is  the  undue  frequency  of  the  pulse, 
which  is  a  very  frequent  and  early  symptom,  and  which  is  quite  in- 
dependent of  any  rise  of  temperature.  It  is  quite  a  common  thing 
to  meet  with  a  pulse  rate  of  over  100  beats  in  the  minute,  and  some- 
times, as  Duckworth  says,  there  is  associated  with  this  palpitation  of 
the  heart. 

The  tension  of  the  pulse  tends  to  be  low  rather  than  high  as  in 
gout. 

The  following  table  gives  the  rate  of  the  pulse  in  25  cases  of  mul- 
tiple arthritis  deformans,  taken  without  any  selection : 
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P.  C5 

^eara 

112 

per  minute. 

F.   48 

jrears 

104 

M.  50 

i< 

92 

u 

P.   50 

u 

100 

F.  65 

U 
U 

72 

100 

u 
u 

F.  53 
M.  38 

u 

112 

F.  53 

u 

60 

P.  30 

a 

80 

u 

F.  29 

u 

96 

F.  40 

u 

104 

u 
u 

P.  49 
P.  54 

u 

100 

F.  54 

u 

80 

80 

F.  40 

u 

72 

u 

P.  57 

tt 

80 

F.  48 

u 

90 

u 
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P.  86 
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88 
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P.  41 
P.  35 

u 

96 

P.  60 

u 
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u 

80 

P.  43 

u 

120 

u 

Pulse  rate. 


The  Urine. — Little  special  study  has  been  devoted  to  the  urine  of 
patients  suffering  from  arthritis  deformans,  nor  is  it  likely  that  such 
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a  stndy  will  yield  very  important  results.  Albumin  is  not  present 
unless  there  is  intercurrent  disease  of  the  kidneys.  A  diminution  of 
the  earthy  phosphates  has  been  observed  by  Drachmann,"  and  Angel 
Money  SfN^aks  of  unusually  wide  variations  in  the  amounts  of  urea 
and  uric  acid  excreted. 

Visceral  Lesions. — One  of  the  most  characteristic  features  of  ar- 
tiiritis  deformans  which  lends  powerful  suppoii;  to  the  view  that  its 
development  is  more  probably  dependent  upon  nervous  influences 
than  upon  any  systemic  x)oison,  is  the  absence  of  any  visceral  lesions 
which  are  developed  with  sufficient  frequency  in  its  course  to  be  re- 
garded as  primary  manifestations  of  the  morbid  process  which  pro- 
duces the  aiiicular  lesions. 

I  am  aware  that  in  making  the  above  statement  I  am  running 
counter  to  the  views  of  observers  whose  opinions  are  entitled  to  the 
highest  respect,  such  as  Charcot,*'  Besnier,  and  Kahler,"  but  I  beUeve 
tiiat  the  statement  will  nevertheless  be  confirmed  by  the  experience 
of  most  physicians  who  have  been  brought  much  into  contact  with 
tiie  disease  under  discussion. 

The  supposed  relationship  of  arthritis  deformans  with  acute  rheu- 
matism has  led  to  a  careful  search  for  cardiac  lesions  developed  in  its 
course,  and  the  extremely  limited  amount  of  success  which  has  at- 
tended upon  this  search  appears  to  me  only  to  emphasize  the  fact 
that  cardiac  lesions  are  no  ordinary  accompaniments  of  the  maladv. 

I  believe  that  I  am  justified  in  expressing  the  belief  that  valvular 
heart  lesions  aj:e  not  more  common  among  the  subjects  of  arthritis 
deformans  than  among  others  who  do  not  suffer  from  that  malady, 
and  I  cannot  recall  a  single  instance  in  which  there  was  satisfactory 
clinical  evidence  of  the  development  of  valvular  lesion  in  its  course 
which  could  not  be  equally  ascribed  to  concomitant  atheroma,  or 
of  pericarditis  which  could  not  be  attributed  to  intercurrent  renal 
disease. 

Undoubtedly  we  meet  with  valvular  lesions  in  patients  with  ar- 
thritis deformans  which  are  apparently  of  rheumatic  origin,  but  these 
can  almost  invariably  be  traced  to  antecedent  attacks  of  true  rheuma- 
tism. Even  when  this  is  not  the  case  the  origin  of  the  heart  trouble 
in  a  rheumatic  attack  cannot  be  excluded,  for  we  know  that  in  early 
life  serious  endocardial  lesions  may  date  from  an  attack  of  rheuma- 
tism in  which  the  joints  may  entirely  escape. 

I  might  quote  in  support  of  the  views  here  enunciated  the  state- 
ments of  various  authorities  whose  names  may  be  set  in  the  balance 
against  those  of  observers  who  have  maintained  the  contrary. 

There  is  no  more  convincing  evidence  that  the  renal  disease  which 
sometimes  complicates  arthritis  deformans,  and  is  among  the  more 
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frequent  causes  of  death  among  the  patients,  is  anything  more  than 
an  intercurrent  disorder;  and  in  this  same  category  may  be  classed 
bronchitis  and  phthisis  which  also  have  somewhat  prominent  places 
among  the  causes  of  death. 

Affections  of  the  organs  of  special  sense  are  sometimes  met  with, 
and  sclerotitis,  iritis,  and  conjunctivitis  have  been  described  as  com- 
plications ;  but  it  is  a  significant  fact  that  Fuller,  who  at  one  time 
looked  upon  them  as  such,  expressed,  in  the  later  editions  of  his 
work,  the  view  that  the  cases  upon  which  his  opinion  was  based  were 
really  examples  of  gonorrhoeal  rheumatism,  of  which  these  affections 
of  the  eye  are  not  uncommon  manifestations. 

Deafness  may  result  from  the  invasion  by  the  disease  of  the  articu- 
lations of  the  small  bones  of  the  ear,  and  is  then  an  actual  manifes- 
tation of  the  disease. 

There  is  certainly  no  form  of  skin  disease  which  stands  to  ar- 
thritis deformans  in  any  such  relation  as  that  in  which  eczema  stands 
to  gout. 

Genei^al  Condition  of  the  Patients, 

Any  person  who  suffers  from  a  chronic  disease  attended  by  al- 
most constant  pain,  and  which  often  renders  exercise  impossible, 
must  necessarily  deteriorate  in  general  health,  but  in  many  cases  of 
arthritis  deformans  this  deterioration  is  often  less  than  might  be 
expected.  Many  patients  in  whom  only  a  limited  number  of  joints 
are  affected,  and  who  are  able  to  get  about,  do  not  suffer  materially 
in  this  respect,  and,  as  Sydenham  wrote  long  ago,  retain  an  unim- 
paired appetite,  while  their  bodily  health  does  not  materially  suffer. 
This  is  especially  the  case  with  elderly  people  who  suffer  from  the 
disease  in  its  most  chronic  form,  and  of  whom  it  may  usually  be  said 
that  their  life  is  not  in  any  way  shortened  thereby. 

In  more  acute  cases,  however,  the  patients  who  are  weakened  by 
arthritis  deformans  readily  fall  victims  to  intercurrent  disorders  to 
which  they  are  rendered  especially  liable,  and  occasionally  they  ex- 
hibit a  most  conspicuous  degree  of  aniemia  of  a  progressive  type,  the 
development  of  which  is  of  very  evil  prognostic  significance.  A  re- 
cent writer,  Russell  Fosbrook,"  assigns  to  anaemia  a  very  prominent 
place  among  the  causes  of  the  disease,  and  expresses  the  opinion  that 
its  onset  is  usually  preceded  by  a  condition  of  ansemia  not  usually 
recognized  in  the  face  or  buccal  mucous  membrane,  but  which  is 
almost  invariably  revealed  by  the  conjunctivae.  This  anaemia  he  has 
found  to  be  characterized  by  a  simple  deficiency  both  of  red  corpus- 
cles and  of  haemoglobin. 
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Prognosis. 

Seeing,  then,  that  arthritis  deformans  has  no  tendency  to  attack 
any  vital  organ,  it  is  no  matter  for  surprise  that  the  disease  is  apt  to 
X)er8ist  for  many  years,  sometimes  rendering  the  patient  a  helpless 
cripple,  and  being  terminated  only  by  the  supervention  of  some  in- 
tercurrent disorder,  such  as  those  alluded  to  above,  or  of  others 
which  are  common  in  later  life,  such  as  cancer.  The  disease,  if  left 
to  itself,  tends  to  progress  with  greater  or  less  rapidity,  but  its  prog- 
ress may  be  si)ontaneou8ly  arrested  at  any  time.  Under  appropriate 
treatment  such  arrest  or  even  marked  improvement  is  not  infre- 
quently observed,  but  when  the  disease  is  well  established  and  serious 
deformities  have  been  produced,  little  can  usually  be  done  beyond 
relieving  pain. 

The  prognosis  is  therefore  better  the  earlier  the  patient  comes 
under  treatment. 

The  chances  of  improvement  are  greatest  in  the  more  acute  cases, 
and  in  the  younger  subjects;  while  in  the  chronic  form  seen  in  elderly 
I)eople  there  is  the  consolation  of  knowing  that  if  there  is  less  pros- 
pect of  amelioration,  the  progress  of  the  disease  is  much  slower,  and 
the  chance  of  serious  crippling  is  infinitely  less. 

A  satisfactory  prognosis  can  only  be  given  after  the  case  has  been 
watched  for  a  time,  and  the  rate  at  which  it  tends  to  progress,  the 
degree  to  which  it  responds  to  treatment,  and  the  amount  of  its  ten- 
dency to  involve  fresh  joints  has  been  noted.  As  regards  the  effect 
of  treatment  especially  no  notion  can  be  formed  from  an  initial  exam- 
ination of  the  patient.  The  prognosis  as  to  life  is  favorable  except 
when  some  intercurrent  disease  already  exists,  or  when  the  patient 
exhibits  a  profound  degree  of  ansemia;  but  unless  there  has  been  an 
opportunity  of  watching  the  patient,  the  prognosis  of  the  joint  affec- 
tion should  be  given  with  great  caution,  while  it  should  always  be 
borne  in  mind  that  by  discouraging  the  sufferer  unduly,  we  tend  to 
produce  a  mental  depression  which  itself  favors  the  further  develop- 
ment of  the  disease. 

Heberden's  Nodes. 

When  speaking  of  the  differences  in  the  clinical  features  of  the 
more  acute  and  chronic  forms  of  arthritis  deformans  I  pointed  out 
that  in  the  more  chronic  cases,  such  as  are  best  seen  among  aged 
folk,  there  is  much  less  swelling  around  the  affected  joints,  and  the 
outlines  of  the  articular  ends  of  the  bones,  which  are  deformed  by 
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lipping  and  by  osteopbytic  outgrowtbs,  can  be  made  out  and  even 
seen  with  great  distinctness. 

There  is  a  snbvariety  of  the  polyarthritic  form  of  the  disease  in 
which  such  chronic  enlargements  are  limited  to  the  terminal  inter- 
phalangeal  joints,  and  the  deformities  so  produced  are  universally 
described  as  Heberden's  nodes,  because  it  was  Heberden  who  first 
described  this  condition.  In  his  work  published  in  1805,  which  has 
been  already  referred  to  as  containing  one  of  the  very  earliest  differ- 
entiations of  arthritis  deformans  from  rheumatism  and  gout,  this 
author  wrote  as  follows :  "  I  have  never  rightly  understood  the  nature 
of  the  tumors  attaining  to  the  size  of  a  pea,  which  are  sometimes  de- 
veloped near  the  third  joints  of  the  fingers.  They  have  certainly 
nothing  in  c<)mmon  with  arthritis  (gout),  since  they  are  met  with  in 
many  i)erson8  to  whom  that  disease  is  unknown.  They  remain 
throughout  life,  are  devoid  of  all  pain,  and  show  no  tendency  to 
ulceration.  The  deformity  is  more  conspicuous  than  the  inconve- 
nience that  they  cause,  although  the  movement  of  the  fingers  is  some- 
what impeded  by  them." 

It  is  perfectly  true  that,  as  Heberden  states,  these  nodes  are  often 
quite  painless,  and  the  patients  are  frequently  more  concerned  by  the 
disfigurement  which  they  occasion  than  by  any  other  trouble  to 
which  they  give  rise. 

In  many  cases  the  development  of  Heberden's  nodes  appears  to 
be  nothing  more  than  a  senile  change;  and  there  is  usually  no*ten- 
dency  to  further  extension  of  the  disease.  Sometimes  they  are  met 
with  in  association  with  the  local  form  of  arthritis  deformans  in  the 
hip  or  shoulder  joints. 

The  nodes  have  their  origin  in  osteophytic  outgrowths  upon  the 
articular  ends  of  the  bones,  and  the  affected  joints  exhibit,  as  Char- 
cot and  others  have  shown,  the  ordinary  changes  which  are  produced 
by  arthritis  deformans.  In  the  most  typical  cases  two  bony  nodules 
are  situated  symmetrically  upon  the  dorsal  aspect  of  the  terminal 
joint,  one  upon  either  side  of  the  middle  line,  but  where  the  morbid 
process  is  more  active  the  swelling  may  be  more  uniform,  and  the 
entire  joint  may  exhibit  a  fusiform  enlargement. 

Sometimes  the  nodes  are  greatly  increased  in  size  by  small  cystic 
swellings  which  may  appear  translucent  when  examined  against  the 
Hght,  and  which  most  probably  consist  of  hernial  bulgings  of  the 
synovial  capsules  of  the  joints.  When  the  patients  are  led  to  punc- 
ture these  cysts,  a  clear  viscid  fluid  exudes. 

In  some  instances  there  is  a  marked  lateral  deflexion  of  the  ter- 
minal phalanges,  and  when  this  is  the  case  the  deflexion,  unlike  that 
of  the  fingers  as  a  whole,  is  always  toward  the  radial  side. 
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The  terminal  joint  of  the  thumb  usually  escapes  even  when  all  the 
fingers  are  affected. 

The  so  frequent  limitation  of  the  disease  to  the  terminal  joints  of 
the  fingers  may  be  regarded  as  a  particular  instance  of  a  general  kw, 
to  which,  however,  there  are  numerous  exceptions,  that  arthritis  de- 
formans tends  to  begin  peripherally. 

Although  seldom  acutely  painful  these  nodes  may  cause  marked 
limitation  of  the  movements  of  the  affected  joints,  and  thus  greiitly  im- 
pair the  utility  of  the  hands  for  any  delicate  movements.  Like  the 
other  forms  of  multiple  arthritis  deformans  they  are  much  more  fre- 
quently seen  in  women  than  in  men. 

Charcot  found  that  Heberden's  nodes  were  in  a  considerable  num- 
ber of  instances  associated  with  malignant  growths,  especially  of  the 
uterus.  Seeing  that  there  is  certainly  a  connection  between  the  ar- 
ticular lesions  and  uterine  disorders,  it  appears  probable  that  malig- 
nant disease  may  have  some  share  in  their  causation,  but  there  is 
little  evidence  of  any  connection  between  the  disease  under  discussion 
and  cancer  qud  cancer,  nor,  as  far  as  I  am  aware,  has  this  point  been 
dwelt  upon  by  any  other  observer. 

A  far  more  complicated  question  is  presented  by  the  relationship 
of  Heberden's  nodes  to  gout.  As  we  have  seen,  Heberden  himself 
pronounced  very  emphatically,  and  probably  too  emphatically, 
against  the  existence  of  any  such  connection,  but  since  his  time  a 
number  of  physicians,  and  among  them  Begbie,  have  maintained  the 
opposite  thesis.  Sir  Dyce  Duckworth  believes  that  in  some  instances 
the  nodes  are  certainly  of  gout}'  origin,  and  Dr.  Emil  Pfeiffer,"  of 
Wiesbaden,  while  admitting  that  they  are  to  be  found  in  many  per- 
sons who  have  never  suffered  from  actual  articular  gout,  maintains 
that  their  presence  always  affords  evidence  of  a  gouty  tendency, 
either  inherited  or  acquired.  This  conclusion  he  bases  upon  the  re- 
sults of  the  application  of  his  uric-acid  filter  test  to  the  urine  of  the 
patients,  a  test  the  value  of  which  for  diagnostic  purposes  has  been 
seriously  questioned  by  Sir  William  Koberts  and  others. 

Pfeiffer  makes  the  further  statement  that  in  true  arthritis  defor- 
mans the  terminal  joints  of  the  fingers  always  escape,  a  statement 
which  is  certainly  at  variance  with  common  experience. 

Dr.  Kent  Spender,  of  Bath,"  strongly  maintains  the  alternative 
view,  and  although  I  have  certainly  seen  cases  in  which  the  develop- 
ment of  Heberden's  nodes  has  been  associated  with  unquestionable 
evidences  of  a  gouty  tendency,  I  find  it  difficult  to  doubt  that  in  the 
great  majority  of  cases  they  are  manifestations  of  an  extremely 
chronic  form  of  arthritis  deformans. 

They  are  perhaps  most  commonly  met  with  in  elderly  women  of 
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the  lower  orders,  who  have  spent  a  long  life  in  more  or  less  strenu* 
oas  manual  labor,  and  it  is  not  easy  to  imagine  that  in  snch  cased 
there  is  constantly  an  underlying  gouty  tendency  in  view  of  the  fact 
that  the  less  questionable  manifestations  of  that  tendency  are  exceed- 
ingly uncommon  among  such  patients. 

Arthritis  Deformans  in  Children. 

The  time  is  not  yet  ripe  for  any  adequate  description  of  arthritis 
deformans  as  it  occurs  in  children,  for  the  whole  subject  of  the 
chronic  joint  diseases  of  children  constitutes  a  chapter  in  cUnioal 
medicine  which  still  remains  to  be  written. 

UnUke  most  of  the  other  maladies  which  are  especially  common 
at  the  later  periods  of  life,  arthritis  deformans,  although  rare,  cannot 
be  spoken  of  as  extremely  rare  in  the  i)eriod  of  childhood,  and  is  cer- 
tainly more  commonly  met  with  in  children  than  true  gout.  On  the 
other  hand  I  am  convinced  that  all  the  cases  which,  on  account  of 
their  clinical  features,  are  classed  as  examples  of  arthritis  deformans 
in  children  are  not  truly  of  that  nature,  if  it  is  permissible  to  adopt 
the  presence  of  the  changes  in  the  cartilages  and  bones  described 
above  as  the  criterion ;  and  this  conviction  is  based  upon  post-mor- 
tein  evidence. 

How  great  is  the  difficulty  of  assigning  to  any  definite  category 
some  at  least  of  the  chronic  arthritides  of  children  is  well  illustrated 
by  some  cases  recorded  by  T.  Barlow"  and  Pasteur."  In  both  in- 
stances chronic  affection  of  many  joints  was  accompanied  by  a  pecu- 
liar hidebound  condition,  and  in  Barlow's  case  there  were  many 
subcutaneous  nodules  which  both  in  their  distribution  and  clinical 
characters  resembled  very  closely  the  subcutaneous  fibrous  nodules 
of  rheumatic  children  which  are  so  closely  associated  with  the  name 
of  that  physician. 

Cases  somewhat  similar  have  been  described  by  Wagner,"  of 
Munich. 

In  some  cases  the  clinical  features  leave  no  doubt  upon  the  mind 
that  we  are  really  dealing  with  the  same  disease  from  which  adults 
suffer,  but  such  examples  are  least  uncommon  in  the  later  years  of 
childhood. 

The  following  will  serve  as  an  example : 

Eliza  C,  aged  10  years,  whose  maternal  grandmother  had  suffered 
from  acute  rheumatism,  but  in  whose  family  tliere  was  no  history  of 
arthritis  deformans  or  gout,  had  always  been  a  delicate  child,  and  her 
health  had  lately  been  further  impaired  by  the  privations  which  the 
family  had  undergone  owing  to  her  father  being  out  of  work.     Two 
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months  before  she  was  first  seen  she  began  to  complain  of  pain  in  the 
middle  joint  of  the  index  finger  of  the  right  hand,  and  shortly  after- 
ward the  corresponding  joint  of  the  right  middle  finger  became 
involved. 

She  exhibited  enlargement  of  the  middle  joint  of  the  right  middle, 
ring,  and  little  fingers,  and  also  the  same  joint  of  the  left  middle 
finger. 

T]iere  was  already  some  distortion  of  both  hands  conforming  to 
the  type  of  flexion  of  Charcot.  The  wrists  were  also  involved,  being 
somewhat  painful  and  swollen.  The  muscles  of  the  right  arm  were 
markedly  atrophied.  The  supinator  jerks  were  not  obtained,  the 
triceps  jerks  were  normal,  and  the  knee  jerks  were  feeble.  No  numb- 
ness or  tingling  had  been  noticed. 

The  cervical  spine  and  temporo-maxillary  joints  were  not  involved. 

The  pulse-rate  was  104  per  minute,  and  the  beats  were  irregular. 

Nothing  abnormal  was  detected  in  the  heart  or  lungs. 

In  this  instance  we  have  a  delicate  child,  developing,  after  a  pe- 
riod of  scanty  food  and  general  privation,  a  condition  indistinguish- 
able from  the  arthritis  deformans  in  adults ;  attacking  first,  as  that 
disease  does,  the  smaller  peripheral  joints  and  unattended  by  any 
recognizable  cardiac  lesion. 

The  subject  of  arthritis  deformans  in  children  has  been  speciallj 
studied  by  Moncorvo  "  in  Brazil  and  by  Diamantberger  "  in  Paris, 
•  the  latter  of  whom  has  devoted  a  lengthy  monograph  to  its  discussion. 
As  the  outcome  of  the  personal  study  of  some  cases  of  the  kind,  and 
of  the  examination  of  recorded  examples,  Diamantberger  concludes 
that  the  special  liability  of  the  female  sex  which  in  so  conspicuous  in 
adult  life  is  also  noticeable  in  childhood;  that  in  some  instances 
direct  inheritance  of  the  disease  can  be  traced,  but  that  bad  hygiene, 
cold,  privation,  and  some  kinds  of  infection  contribute  to  its  develop- 
ment. He  states  that  in  most  cases  the  disease  tends  to  be  somewhat 
acute,  and  that  the  prognosis  is  more  favorable  in  childhood  than  in 
adult  life. 

Among  clinically  associated  conditions  Diamantberger  mentions 
exophthalmic  goitre,  a  point  which  has  also  been  dwelt  upon  by 
Kent  Spender,  who  adduces  as  points  of  affinity  between  these  two 
maladies  the  occurrence  in  both  of  pigmentation  of  the  skin,  rapidity 
of  the  pulse,  and  tremor. 

Secondary  Arthritis  Deformans. 

It  is  often  very  difficult  to  be  sure  whether  or  no  the  chronic  ar- 
ticular lesions  which  follow  as  the  sequelsB  of  various  acute  forms  of 
arthritis  are  actually  of  the  nature  of  arthritis  deformans  or  merely 
simulate  that  disease.     There  cannot,  I  think,  be  any  doubt  that  in 
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some  instances  such  changes,  although  they  may  closely  simulate 
arthritis  deformans,  are  due  to  thickening  of  the  structures  around 
the  joint  and  not  to  the  implication  of  the  cartilages  and  bones;  but 
on  the  other  hand  there  are  cases  in  which  true  arthritis  deformans 
apparently  takes  its  origin  in  joints  which  have  been  damaged  by 
diseases  of  other  kinds,  and  spreads  from  these  to  articulations  which 
have  previously  escai)ed. 

The  difficulties  encountered  in  attempting  to  arrive  at  a  just  con- 
clusion are  especially  great  when  the  chronic  articular  lesions  occur 
as  the  sequelsB  of  an  attack  of  acute  rheumatism. 

In  the  first  place  doubt  may  arise  as  to  whether  the  original  at- 
tack was  actually  one  of  acute  or  subacute  rheumatism  and  not  rather 
the  more  acute  form  of  arthritis  deformans,  which  in  its  earlier 
stages  may,  as  has  been  already  pointed  out  in  a  previous  section, 
be  easily  mistaken  for  such  an  attack.  The  development  of  the  signs 
of  endocarditis  or  of  x>ericarditis  will,  of  course,  afford  evidence  of 
the  nature  of  the  primary  disease,  seeing  that  such  lesions  are  not 
met  with  in  cases  of  genuine  arthritis  deformans;  but  it  must  be  re- 
membered that  arthritis  deformans  is  most  likely  to  occur  in  persons 
who  have  reached  a  x>eriod  of  life  when  true  rheumatism  has  far  less 
tendency  to  implicate  the  heart  than  it  has  in  earlier  life.  Other 
diagnostic  signs  will  be  the  tendency  of  the  joints  first  involved  to 
recover  quickly  while  new  ones  are  involved,  profuse  sweating,  and 
the  tendency  of  the  joint  affection  to  yield  quickly  to  the  salicylic 
drugs.  On  the  other  hand  persistency  of  the  lesions  and  the  affection 
of  joints  such  as  the  temporo-maxillary  articulations,  which  are  little 
prone  to  acute  rheumatism,  speak  strongly  for  the  diagnosis  of  ar- 
thritis deformans. 

Even  when  the  rheumatic  nature  of  the  primary  attack  is  beyond 
question,  the  diagnosis  of  the  true  nature  of  the  secondary  chronic 
arthritis  may  present  even  greater  difficulties.  There  occasionally 
results  from  acute  rheumatism  a  condition  first  described  by  Jaccoud 
and  named  by  him  *^  rhiimotwme  fbreux/'  which  in  its  superficial  as- 
pects closely  resembles  arthritis  deformans,  and  which  is  attended 
by  fusiform  enlargement  of  joints,  and  by  similar  jnuscular  deformi- 
ties ;  but  in  which  no  lesions  of  the  bones  or  cartilages  -are  found  if 
the  case  comes  to  post-mortem  examination. 

In  many  instances  the  deformities  are  permanent,  but  when  the 
acute  attack  has  been  recent,  the  fusiform  swellings  may  improve  re- 
markably in  time,  to  the  surprise  of  the  medical  attendant  who  has 
not  anticipated  any  so  favorable  result.  I  have  met  with  several 
cases  in  which  this  has  been  tlie  course  of  events. 

There  are  ciertainly  many  cases  which  cannot  be  referred  to  this 
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class,  and  in  which,  although  the  rheumatic  nature  of  the  original 
attack  is  beyond  doubt,  as  time  goes  on  the  characteristic  osteophytic 
outgrowths  and  other  features  of  arthritis  deformans  make  their 
appearance. 

It  is  quite  possible  that  in  some  such  cases  the  damage  done  to 
the  j(3ints  by  the  acute  rheumatism  is  not  really  the  starting-point  of 
the  deforming  lesions,  but  that  rather  the  subsequent  arthritis  de- 
formans stands  in  the  same  relation  to  the  febrile  attacks  as  it  some- 
times does  to  other  febrile  disorders,  such  as  influenza,  which  do  not 
implicate  the  joints. 

The  following  was  one  of  the  most  typical  examples  of  post-rheu- 
matic arthritis  deformans  that  have  come  under  my  notice: 

The  patient,  a  woman,  aged  34  years,  had  first  suffered  from 
rheumatic  fever  when  11  years  old,  and  had  had  two  subsequent  at- 
tacks at  the  ages  of  18  and  24.  Since  then  she  had  suffered  from 
three  attacks  of  moderate  severity,  since  the  last  of  which  she  had 
never  been  free  from  articular  pains  and  had  noticed  enlargement  of 
the  finger-joints,  which  presented  the  typical  apjiearance  of  arthritis 
defoimans.     There  was  marked  ulnar  deflexion  of  the  fingers. 

In  addition  to  the  finger-joints  the  knees,  feet,  ankles,  wrists, 
shoulders,  and  elbows  were  more  or  less  seriously  involved.  There 
was  pain  in  the  lower  part  of  the  back,  but  no  stiffness  of  the  neck 
nor  of  the  temporo-maxillary  joints. 

The  rheumatic  nature  of  the  original  attacks  was  demonstrated  by 
the  presence  of  well-marked  signs  of  mitral  regurgitation. 

In  another  instance  a  woman,  aged  39,  came  under  observation 
with  the  characteristic  lesions  of  arthritis  deformans.  She  had  suf- 
fered from  no  less  than  four  attacks  of  rheumatic  fever,  after  the  last 
of  which  the  deforming  changes  had  developed.  She  also  had  well- 
marked  signs  of  mitral  regurgitation. 

Just  as  after  rheumatic  fever  so  after  gonorrhoeal  rheumatism  the 
articular  lesions  of  arthritis  deformans  may  be  developed,  and  may 
extend  in  time  to  other  joints  besides  those  which  were  implicated  as 
the  result  of  the  gonorrhoeal  attack. 

A  number  of  authors  have  recorded  cases  of  this  kind,  but  here 
again  it  is  necessary  to  be  on  one's  guard  against  mistaking  for  ex- 
amples of  arthritis  deformans  cases  in  which  ankylosis  of  joints  and 
considerable  deformities  resulting  from  the  gonorrhoeal  rheumatism 
itself  may  more  or  less  closely  simulate  that  disease.  Some  at  least 
of  the  recorded  cases  are  not  beyond  question  on  this  account. 

In  the  following  case  the  disease  from  which  the  patient  was  suf- 
fering when  seen  was  undoubtedly  arthritis  deformans,  as  far  as  a 
certain  diagnosis  can  be  arrived  at  by  purely  clinical  methods,  and 
the  evidence  of  the  patient's  regular  attendant  left  no  room  for  doubt 
that  the  original  arthritis,  although  separated  by  a  considerable  in- 
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terval  of  time  from  the  original  gonorrhoeal  infection,  was  of  gonor- 
rhoea! origin. 

The  patient  was  a  young  man,  27  years  of  age,  who  until  three 
years  previously  had  never  suifered  from  any  joint  affection.  Some 
six  months  after  an  attack  of  gonorrhoea,  while  he  was  still  suffering 
from  gleet,  he  developed  an  affection  of  one  knee-joint  which  was  at- 
tended with  much  pain  and  great  swelling.  There  was  no  attendant 
affection  of  the  eyes.  The  knee  never  recovered  completely,  and  a 
year  later  many  other  joints  became  involved  until  he  presented  the 
clinical  picture  of  multiple  arthritis  deformans  in  a  most  typical 
form. 

I  am  not  acquainted  with  any  case  of  this  kind  in  which  the  na- 
ture of  the  resulting  joint  disease  was  placed  beyond  all  question  by 
a  post-mortem  examination.  Such  cases  are  certainly  less  common 
than  those  in  which  a  condition  somewhat  resembling  arthritis  de- 
formans results  from  chronic  changes  in  the  joints  which  were  the 
original  seats  of  gonorrhoea!  arthritis,  and  perhaps  the  far  greater 
liability  of  males  to  gonorrhoea!  arthritis,  taken  in  conjunction  with 
their  far  less  liability  to  arthritis  deformans,  may  be  i)artially  respon- 
sible for  their  rarity. 

No  one  will  question  that  in  chronic  gout  osteophyte  formation 
and  ulceration  of  the  cartilages  may  take  place,  but  on  the  other  hand 
many  will  call  in  question  the  propriety  of  speaking  of  these  changes 
as  due  to  the  development  of  the  lesions  of  arthritis  deformans  in 
joints  damaged  by  gout.  Certainly  ulceration  of  cartilage  may  be 
connected  with  uratic  deposits,  and  Ebstein  even  maintains  that  ne- 
crosis of  the  cartilages  precedes  the  deposition  of  sodium  bi-urate  in 
them. 

E.  Wynne"  has  pointed  out  that  the  lipping  of  the  bones  ob- 
served in  chronic  gouty  cases  is  due  to  a  different  morbid  process 
from  that  which  produces  the  similar  lipping  in  arthritis  deformans. 
He  finds  that  in  gouty  lipping  the  cartilaginous  covering  ceases  at  the 
summit  of  the  outgrowth  instead  of  completely  clothing  it,  and  that 
over  the  remainder  of  the  projecting  x)art  there  is  an  investment  of 
dense  fibrous  tissue,  which  is  continuous  with  the  periosteum  and 
synovial  membrane.  He  looks  upon  the  outgrowths  in  such  cases  as 
true  exostoses  rather  than  as  osteophytes. 

The  view  taken  as  to  the  relation  of  these  changes  to  the  original 
gout  will  differ  according  to  the  views  held  as  to  the  nature  of  ar- 
thritis deformans.  If  with  Mr.  Hutchinson  we  look  upon  the  latter 
disease  as  a  product  of  the  admixture  of  gout  and  rheumatism,  we 
may  regard  the  supervention  of  these  lesions  as  due  to  the  importa- 
tion of  a  rheumatic  element  into  the  case;  and  if,  on  the  contrary, 
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we  look  upon  arthritis  deformans  as  a  dystrophic  change  in  joints, 
we  may  readily  suppose  that  such  dystrophy  may  affect  joints  which 
have  been  the  seats  of  long-standing  or  often-repeated  gouty  inflam- 
mation. 

Localized  Arthritis  Deformans. 

The  localized  variety  of  arthritis  deformans  differs  from  the  mul- 
tiple in  several  remarkable  respects. 

In  the  first  place  it  affects  men  more  frequently  than  women;  sec- 
ondly, it  attacks  the  large  joints  rather  than  the  small,  the  most  cen- 
tral rather  than  the  most  peripheral. 

It  is  met  with  in  its  most  typical  form  as  the  hip-joint  disease  of 
elderly  men,  and  it  was  from  the  post-mortem  examination  of  cases 
of  this  affection,  the  morbus  coxae  senilis,  or  chronic  rheumatic  ar- 
thritis of  Adams,  that  the  complete  picture  of  the  morbid  anatomy  of 
arthritis  deformans  was  originally  drawn. 

Very  many  cases  of  this  affection  have  their  origin  in  some  in- 
jury, slight  or  severe,  to  the  parts  in  the  neighborhood  of  the  hip- 
joint,  and  it  is  to  this  variety  that  one  looks  for  the  best  examples  of 
such  traumatic  origin. 

The  disease  shows  little  tendency  to  spread,  but  the  immunity  of 
other  joints,  although  the  rule,  is  by  no  means  constant,  and  it  is  not 
very  uncommon  to  meet  with  Heberden's  nodes  in  association  with 
the  hip-joint  disease,  or  a  slighter  involvement  of  the  opposite  liip, 
with  or  \^'ithout  some  associated  affection  of  the  lumbar  spine. 

The  earliest  symptom  is  pain  and  stiffness  on  movement.  The 
pain  is  of  a  gnawing  character,  and  like  the  pain  of  the  acute  hip 
disease  of  children  often  extends  down  the  thigh  to  the  knee. 

Sciatica  is  the  affection  with  which  morbus  coxaB  senilis  is  most 
liable  to  be  confused,  but  the  difference  in  the  situation  of  the  pain 
of  sciatica,  the  local  tenderness  over  the  inflamed  nerve  trunks,  and 
the  extension  of  the  pain  right  down  to  the  foot,  usually  deprives  the 
diagnosis  of  any  serious  diflSculty. 

When  doubt  arises  the  patient  may  be  subjected  to  the  following 
tests :  When  a  sufferer  from  arthritis  deformans  in  the  hip-joint  is 
requested  to  cross  the  affected  leg  over  the  sound  one,  while  in  the 
sitting  posture,  he  experiences  much  difficulty  in  doing  so  and  is 
usually  obliged  to  raise  the  thigh  with  his  hands  and  lift  it  over  the 
other  one.  Again  when  the  patient  stands  upon  the  sound  leg  and 
attempts  to  rotate  the  foot  of  the  affected  side,  there  is  found  to  be 
considerable  limitation  of  the  rotatory  movement  at  the  hip-joint.  A 
further  test  is  to  place  the  patient  in  the  recumbent  position  and  to 
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deliver  a  sharp  push  upon  the  sole  of  the  foot.  This  proceeding  will 
cause  pain  in  a  diseased  hix>-joint,  but  not  in  the  case  of  sciatica 
unless  from  the  jarring  of  the  limb. 

Flattening  of  the  buttock  and  wasting  of  the  thigh  of  the  affected 
side  is  a  prominent  sign  of  hip-joint  disease,  as  distinguished  from 
the  wasting  of  the  limb  as  a  whole  sometimes  seen  in  cases  of  sciatica 
of  some  standing.  The  knee  jerk  on  the  affected  side  is  as  a  rule 
markedly  incrieased.  In  a  word,  the  wasting  conforms  to  the  usual 
tjjpe  of  arthritic  muscular  atrophy. 

As  the  disease  progresses  the  abrasion  and  absorption  of  the  head 
of  the  femur  is  apt  to  lead  to  a  considerable  degree  of  shortening  of 
the  limb,  and  in  some  cases  the  shortening  is  extreme. 

Occasionally  cysts  of  enormous  size  are  developed  in  connection 
with  chronic  arthritis  deformans  of  the  hip-joint,  and  these  are  some- 
times situated  so  far  from  the  joint  itself  as  to  have  no  obvious  con- 
nection with  it.  Similar  cysts  are  sometimes  met  with  in  association 
with  other  joints  besides  the  hip,  such  as  the  shoulder,  elbow,  and 
knee. 

Morrant  Baker,  "^  who  first  described  these  cysts,  holds  that  the 
synovial  fluid  which  has  accumulated  in  the  cavity  of  the  joint,  hav- 
ing reached  a  certain  degree  of  tension,  makes  its  way  out  of  the 
joint,  in  the  direction  of  least  resistance,  either  by  the  channel 
through  which  a  normal  bursa  communicates  with  the  joint,  or  by 
forming  a  hernia  of  the  synovial  membrane.  Ultimately,  if  the  ten- 
sion continues  to  increase,  the  fluid  escapes  from  its  sac  and  accumu- 
lates in  a  cavity  the  boundaries  of  which  are  formed  by  the  muscles 
and  other  tissues  of  the  part. 

It  is  not  always  possible  to  make  out  the  presence  of  a  communi- 
cation between  the  cyst  and  the  joint  cavity  during  life,  but  it  is  cer- 
tainly unsafe  to  argue  from  the  failure  to  detect  any  such  communi- 
cation that  none  exists. 

Next  to  the  hip  the  shoulder  and  knee  are  the  joints  most  fre- 
quently attacked  by  the  localized  form  of  arthritis  deformans.  One 
shoulder  or  both  may  suffer,  and  as  in  the  case  of  the  hip  affection 
the  lumbar  spine  may  be  involved  in  the  disease,  so  the  shoulder 
affection  may  be  accompanied  by  spondylitis  of  the  cervical  or  dorsal 
spine. 

The  movements  of  the  joint  are  greatly  limited,  and  in  the  earlier 
stages  there  is  cracking,  in  the  later  grating  on  movement.  There  is 
seldom  any  effusion  into  the  joint,  but  enlargement  due  to  osteophyte 
formation  may  be  made  out  when  the  disease  has  existed  for  some 
time,  and,  as  has  been  already  mentioned,  the  mechanism  of  the  ar- 
ticulation may  be  reversed,  the  glenoid  cavity  being  converted  into  a 
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convex  boss,  the  head  of  the  humerus  into  a  cup.  The  adjacent 
muscles  including  the  deltoid  undergo  conspicuous  atrophy,  and  such 
arthritic  atrophy  of  the  muscles  of  the  shoulder  must  be  distinguished 
from  progressive  muscular  atrophy.  This  distinction  is  usually  a 
matter  of  no  difficulty,  the  affection  of  the  joint  being  revealed  by 
crackling  and  by  limitation  of  movement,  which,  even  in  the  earlier 
stages  of  the  disease,  is  consx)icuously  seen  when  the  attempt  is  made 
to  raise  the  hand  to  the  head. 

There  is  a  peculiar  type  also  common  in  men  in  which  the  disease 
is  limited  to  the  carpo-metacarpal  joints  of  both  thumbs.  The  en- 
largement of  these  joints  is  easily  made  out,  and  crackling  and  creak- 
ing on  movement  are  readily  detected.  In  the  cases  which  I  have 
seen,  the  onset  of  the  disease  has  usually  appeared  to  be  referable  to 
some  occupation  in  which  the  thumb  is  much  used,  and  the  joints  in 
question  are  subjected  to  strain. 

Joint  Lesions  Resembling  those  of  Arthritis  Deformans. 

This  is  not  the  place  in  which  to  give  any  detailed  description  of 
the  various  forms  of  joint  lesions  which  in  their  clinical  asi)ect8  and 
morbid"  anatomy  more  or  less  closely  resemble  arthritis  deformans, 
although  they  are  not  included  under  that  name.  On  the  other  hand, 
were  they  not  to  be  referred  to,  a  group  of  facts  which  serve  to  throw 
important  light  upon  the  nature  and  origin  of  arthritis  deformans 
would  be  omitted,  and  I  therefore  propose  to  give  such  a  short  ac- 
count of  these  forms  of  arthritis  as  may  serve  to  demonstrate  the 
similarity  of  the  several  lesions. 

The  joint  lesions  above  referred  to  are  almost  exclusively  met  with 
in  connection  with  organic  diseases  of  the  nervous  system.  In  con- 
nection with  certain  nervous  lesions  forms  of  arthritis  sometimes  de- 
velop which  in  their  clinical  features  more  closely  resemble  those  of 
gout  or  acute  rheumatism,  and  which  tend  to  i)ass  away  under  treat- 
ment; again  in  connection  with  hemiplegia,  pachymeningitis,  and 
some  other  conditions,  stiffness  of  the  small  joints  of  the  hands  with 
or  without  enlargement  occurs,  which  is  probably  due  to  disorders  of 
the  nutrition  of  the  parts ;  but  the  closest  approach  to  the  i)henomena 
of  arthritis  deformans  is  presented  in  certain  cases  of  organic  disease 
of  the  spiAal  cord,  such  as  locomotor  ataxia  and  syringomyelia. 

Charcot's  Joint  Disease. — Ever  since  attention  was  firet  called  by 
Charcot  to  the  association  with  locomotor  ataxia  of  a  form  of  joint 
disease  which  now  usually  bears  his  name,  it  has  been  recognized 
that  although  this  arthritis  presents,  in  its  sudden  onset  and  certain 
other  clinical  aspects,  obvious  differences  from  arthritis  deformans. 
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in  its  morbid  anatomy  it  presents  obvious  and  close  analogies  with 
that  disease.  Indeed  there  can  be  little  doubt  that  before  Gharcot*s 
discovery  such  lesions  were  habitually  assigned  to  that  category. 

Such  anatomical  differences  as  separate  the  two  groups  of  lesions  « 
are  differences  of  degree  rather  than  of  kind,  and  the  most  conspicu- 
ous of  them  is  the  far  more  rapid  and  extensive  destruction  of  bone 
which  contributes  largely  to  the  extreme  laxity  and  disorganization 
of  the  affected  joints.  On  the  other  hand  the  tendency  to  the  forma- 
tion of  osteophytic  outgrowths  is  decidedly  less  pronounced  in  Char- 
cot's joint  disease  than  in  primary  arthritis  deformans.  The  de- 
struction of  cartilage  is  a  feature  common  to  the  two  conditions,  as 
also  are  the  changes  of  the  synovial  membrane,  viz.,  thickening  and 
the  formation  of  villous  outgrowths. 

With  Morrant  Baker  we  may  look  upon  the  osteophyte  formation 
as  an  attempt  at  repair,  and  may  express  the  difference  between  the 
two  conditions,  by  saying  that  in  the  arthropathy  of  locomotor  ataxia 
the  destructive  far  outstrip  the  reparative  processes,  whereas  in 
osteoarthritis  a  more  even  balance  is  maintained. 

The  arthritis  of  syringomyelia  presents  quite  as  obvious  resem- 
blances to  arthritis  deformans  as  does  that  of  locomotor  ataxia.  An 
important  case  of  this  disease  was  recently  described  before  the  Clini- 
cal Society  of  London  by  Dr.  Beevor  and  Mr.  Lunn,"  which  was 
under  observation  for  ten  years  and  eventually  came  to  an  autopsy. 
Some  of  the  diseased  joints  were  examined  by  Mr.  Targett,  who  thus 
describes  the  condition  of  the  left  shoulder-joint : 

**  The  anterior  half  of  the  glenoid  cavity  was  entirely  worn  away 
and  a  new  socket  for  the  head  of  the  humerus  was  formed  upon  the 
front  of  the  neck  and  subscapular  fossa.  The  margins  of  this  socket 
were  largely  composed  of  new  bone.  The  head  of  the  humerus  was 
likewise  misshapen,  being  flattened  considerably  from  before  back- 
ward; its  surface  in  contact  with  the  scapula  was  largely  deficient  of 
cartilage,  and  in  places  ebum'ated,  while  that  opx)Osed  to  the  capsule 
of  the  joint  was  much  nodulated.  Movements  in  this  articulation 
were  apparently  very  limited.  As  regards  the  interior  of  the  capsule 
and  the  articular  surfaces  generally  the  aspect  was  that  of  osteo- 
arthritis. The  synovial  membrane  was  beset  with  villous  processes, 
and  imbedded  in  the  fibrous  tissue  were  the  usual  additamentary 
bones." 

In  this  case  no  question  arose  of  the  accidental  association  with 
the  spinal  lesions  of  primary  arthritis  deformans. 

Joint  Lesions  in  Hcemophilia. — There  must  not  be  omitted  from 
the  category  of  conditions  which  in  their  morbid  anatomy  more  or 
less  closely  simulate  arthritis  deformans,  the  joint  lesions  to  which 
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members  of  families  in  which  hemophilia  prevails  are  subject,  and 
which  contribute  largely  to  the  sufferings  of  bleeders.  These  changes 
have  been  carefully  studied  by  Bowlby,'"  who  has  shown  that  the 
changes  met  with  in  the  articular  structures  cannot  be  attributed  in 
their  entirety  to  the  mere  effusion  of  blood  into  the  synovial  capsule. 

In  these  cases,  as  in  arthritis  deformans,  the  cartilaginous  cover- 
ing of  the  articular  ends  of  the  bones  becomes  fibrillated,  and  in  con- 
sequence assumes  a  velvety  appearance ;  while  in  those  parts  which 
are  most  exposed  to  friction  the  cartilage  becomes  completely 
removed. 

There  is,  moreover,  the  same  tendency  to  the  formation  of  carti- 
laginous outgrowths  or  ecchondroses,  which,  in  time,  become  con- 
verted into  osteophytes,  surrounding  the  edges  of  the  articular  sur- 
faces. 

In  certain  respects,  however,  the  arthritis  of  bleeders  differs  re- 
markably from  true  arthritis  deformans.  In  th^  first  place  the  joint 
cavity  may,  and  often  does,  contain  effused  blood,  and  extravasations 
are  frequentiy  met  with  in  the  substance  of  the  synovial  membrane. 
Secondly,  there  is  a  great  tendency  to  the  formation  of  fibrous  adhe- 
sions between  the  articular  surfaces,  which  very  greatly  limit  the 
movements  of  the  affected  joint,  whereas,  as  we  have  seen,  there  is 
no  tendency  whatever  to  the  formation  of  such  adhesions  incases 
of  true  arthritis  deformans. 

Pathology. 

The  question  of  the  pathology  of  arthritis  deformans  is  one  to 
which  very  different  answers,  all  more  or  less  tentative,  have  been 
and  are  still  returned,  and  it  is  obvious  that  there  is  ample  room  for 
differences  of  opinion  upon  this  point,  seeing  that  the  joints  may 
sjaffer  in  a  great  variety  of  diseases  of  widely  different  types. 

Arthritis  is  among  the  most  conspicuous  manifestations  of  certain 
infectious  diseases,  such  as  pyaemia  and  tuberculosis.  In  this  class 
also  the  so-called  gonorrhoeal  rheumatism  must  be  included,  and  there 
is  much  evidence  short  of  actual  proof  that  acute  rheumatism  itself 
is  due  to  micro-organisms. 

Then,  again,  forms  of  arthritis  are  me  twith  in  the  course  of  certain 
other  acute  fevers,  in  which,  however,  they  play  a  very  minor  role. 

Secondly,  the  arthritis  of  gout  is  constantly  associated  with  the 
deposition  of  an  abnormal  chemical  product  in  the  articular  struc- 
tures, and  there  is  much  reason  to  think  that  we  have  here  to  deal 
with  a  form  of  arthritis  dependent  upon  a  derangement  of  the  chemi- 
cal processes  of  the  body. 
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Thirdly,  arthritis  may  result  from  an  injury,  as  in  the  case  of  the 
common  traumatic  synovitis  of  the  knee. 

Fourthly,  there  is  a  group  of  arthritides  which  is  associated  with 
the  various  diseases  in  which  hemorrhages  are  conspicuous  symp- 
toms, such  as  haemophilia,  scurvy,  and  the  various  forms  of  purpura. 

Lastiy,  there  are  those  interesting  joint  lesions  just  discussed 
which  have  their  origin  in  connection  with  various  disorders  of  the 
nervous  system,  and  are  almost  certainly  due  to  disturbances  of  the 
nutrition  of  the  parts  to  which  such  disorders  give  rise. 

It  IB  prirnd  facie  probable  that  in  one  or  other  of  the  above  groups 
arthritis  deformans  should  find  a  place,  and  the  time  has  now  come 
for  the  consideration  of  the  argument  for  and  against  its  inclusion  in 
either  of  them. 

The  chief  views  as  to  its  nature  which  have  up  to  now  been  ad- 
vanced may  be  enumerated  as  follows : 

1.  That  the  disease  is  nothing  more  nor  less  than  a  variety  of 
chronic  rheumatism; 

2.  That  it  is  a  disorder  of  mixed  pathology,  a  hybrid  so  to  speak, 
resulting  from  the  admixture  of  rheumatism  and  gout; 

3.  That  it  is  largely  of  traumatic  origin,  resulting  from  mere  wear 
and  tear  of  the  joints; 

4.  That  in  many  instances  the  disease  known  as  arthritis  defor- 
mans is  nothing  more  than  a  senile  change; 

6.  That  the  joint  lesions  are  of  dystrophic  nature,  and  are  depen- 
dent upon  disorders  of  the  nervous  mechanism  which  controls  the 
nutrition  of  the  joints. 

It  should  be  pointed  out  that  of  the  five  views  above  enumerated, 
the  first  and  second  look  upon  arthritis  deformans  as  a  systemic  dis- 
order of  which  the  articular  lesions  are  manifestations,  while  the 
last  three  do  not  involve  the  supx>osition  of  a  general  disease,  but  deal 
only  with  the  articular  lesions,  and  which  other  parts  the  nutrition  of 
which  is  liable  to  suffer  along  with  that  of  the  joints. 

What  may  be  styled,  for  the  sake  of  brevity,  the  rheumatic  theory 
has  held  a  prominent  position  all  through  the  history  of  our  knowl- 
edge of  arthritis  deformans.  This  was  the  theory  of  Charcot  and  of 
Trastour,  and  has  been  adopted  almost  universally  by  the  members 
of  the  French  school,  at  any  rate  up  to  quite  recent  times. 

At  the  present  day  it  still  has  many  supporters,  and  is  backed  by 
such  an  amount  of  powerful  authority  that  its  claims  deserve  most 
careful  consideration,  and  cannot  be  lightiy  set  aside. 

It  is  a  fact  which  cannot  be  denied  that  multiple  arthritis  defor- 
mans in  its  most  typical  form  may  follow  an  equally  typical  attack 
of  acute  rheumatism,  and,  as  we  have  already  seen,  Sydenham  clearly 
Vol.  U.-86 
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described  this  order  of  events ;  but  the  value  of  any  argument  based 
upon  this  is  seriously  impaired  by  the  equally  indisputable  fact  that 
in  the  great  majority  of  instances,  a  majority  compared  with  which 
the  number  of  the  post-rheumatio  cases  sinks  into  insignificance,  ar- 
thritis deformans  has  its  distinctive  characters  from  the  first,  bein^ 
developed  de  novo  without  any  antecedent  rheumatic  attack.  More- 
over, as  we  have  seen,  acute  rheumatism  is  not  the  only  disease  affect- 
ing the  joints  of  which  arthritis  deformans  may  occur  as  a  sequel. 

Other  arguments  which  have  been  brought  forward  in  supx>ort  of 
the  rheumatic  theory  are  based  upon  the  part  played  by  cold  and 
damp  in  the  causation  of  the  disease,  and  the  association  with  the 
joint  lesions  of  visceral  and  other  affections  similar  to  those  met  with 
in  connection  with  true  rheumatism.  Both  of  these  subjects  have 
been  abeady  dealt  with  at  some  length,  and  it  is  only  necessary  to 
repeat  here  that  I  believe  that  the  influence  of  cold  and  damp  in  the 
causation  of  arthritis  deformans  has  had  undue  stress  laid  upon  it ; 
and  that  the  endeavors  to  prove  the  occurrence  in  association  with 
this  disease  of  the  abarticular  lesions  of  rheumatism  have  resulted 
rather  in  the  demonstration  that  arthritis  deformans  is  not  attended 
by  any  visceral  lesions  other  than  such  as  may  be  regarded  as  inter- 
current disorders. 

An  exception  should  perhaps  be  made  in  favor  of  the  subcutaneous 
rheumatic  nodules,  but,  as  was  pointed  out  in  si)eaking  of  these,  our 
knowledge  of  the  nodules  themselves  and  of  the  nature  of  the  joint 
lesions  with  which  they  are  associated  is  not  yet  sufficiently  complete 
to  aUow  of  any  definite  conclusion  being  drawn  from  their  occurrence. 
It  must,  however,  be  admitted  that  at  first  sight  the  development,  in 
association  with  apparently  typical  cases  of  arthritis  deformans,  of 
excrescences  so  strangely  like  those  which  have  been  regarded  as 
pathognomonic  of  the  true  rheumatic  process  does  supply  a  powerful 
argument  in  favor  of  the  rheumatic  theory. 

The  argument  from  the  absence  of  visceral  lesions  loses  some  of 
its  force  from  the  fact  that  arthritis  deformans  is  most  apt  to  com- 
mence at  a  period  of  life  when  true  rheumatism  loses  much  of  its  ten- 
dency to  attack  the  heart,  and  is  apt  to  limit  its  activity  to  the  joints 
alone;  but  the  immunity  from  cardiac  complications  is  quite  as  con- 
spicuous in  those  cases  in  which  arthritis  deformans  is  developed  in 
early  adult  life  and  even  in  childhood,  if  we  exclude  those  instances 
in  which  it  appears  as  a  sequela  of  acute  rheumatism. 

Those  who  regard  arthritis  deformans  as  a  form  of  chronic  rheu- 
matism have  to  admit  that  the  chronic  joint  lesions  which  follow 
upon  the  more  acute  forms  of  that  disease  have  more  commonly  a 
different  character,  that  as  a  rule  the  destruction  of  cartilage  and  ten- 
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dency  to  the  formation  of  bony  outgrowths  is  wanting,  fibrous  anky- 
losis and  thickening  of  the  joint  capsules  being  the  changes  more 
usually  observed.  In  such  cases  the  superficial  resemblance  to  ar- 
thritis deformans  in  its  early  stages  may  be  very  close,  but  if,  as  is 
fortunately  very  seldom  the  case  in  the  earlier  stages  of  the  affection, 
the  case  comes  to  a  post-mortem  examination,  on  cutting  through  the 
greatly  thickened  capsule  the  cartilages  and  articular  ends  of  the 
bones  are  found  intact. 

While  we  are  still  ignorant  of  the  nature  of  the  materies  morhi  of 
acute  rheumatism  the  question  under  discussion  cannot  be  settled 
once  and  for  all  by  an  appeal  to  its  constant  presence  or  absence  in 
cases  of  arthritis  deformans ;  and  we  must  continue  to  rely  solely  upon 
circumstantial  evidence  for  the  solution  of  the  problem.  To  me  such 
evidence  as  is  forthcoming  in  favor  of  the  contention  that  our  malady 
is  a  form  of  chronic  rheumatism  appears  to  be  greatly  outweighed  by 
that  which  is  opposed  to  this  contention,  and  especially  by  the  evi- 
dence, presently  to  be  discussed,  which  tells  in  favor  of  a  quite  differ- 
ent origin. 

The  theory  which  regards  arthritis  deformans  as  a  mixed  disease 
resulting  from  the  blending  of  rheumatism  and  gout,  which  is  identi- 
fied with  the  name,  and  supported  by  the  great  authority  of  Jonathan 
Hutchinson,"  is  intimately  mixed  up  with  the  hypothesis  of  the  exis- 
tence of  an  arthritic  diathesis,  which  serves  as  a  basis  upon  which 
rheumatism  and  gout  and  also  articular  disorders  of  other  kinds  may 
be  developed. 

Modem  pathology  has  tended  to  drift  away  from  the  notion  of 
such  diatheses  which  held  so  prominent  a  place  in  the  writings  of 
French  medical  authors  in  the  earlier  part  of  the  century.  Possibly 
it  may  turn  out  that  we  have  gone  too  far,  and  the  pendulum  may 
swing  back  again  toward  the  older  ideas.  It  is  indeed  probable  that 
it  will  so  swing  back,  to  this  extent  at  any  rate,  that  more  attention 
will  be  paid  in  the  future  than  has  lately  been  the  case  to  the  influ- 
ence of  the  tendencies  and  peculiarities  of  the  individual  in  modify- 
ing the  course  and  features  of  any  disease  to  which  he  may  fall  a 
victim. 

It  must  be  acknowledged  that  the  more  one  studies  the  diseases 
in  question  the  more  one  is  struck  by  the  peculiar  way  in  which  they 
are  sometimes  associated  in  a  family,  and  it  is  difficult  to  reconcile 
such  instances  with  the  obvious  and  conspicuous  differences  which 
they  otherwise  present,  and  with  the  evidence  which  points  to  the 
possession  by  each  disease  of  an  entirely  distinct  pathology,  and  to 
their  inclusion  in  quite  different  groups  of  diseases.  For  example, 
the  apparent  liability  of  the  daughters  of  gouty  parents  to  arthritis 
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deformans,  to  which  reference  was  made  earlier,  lends  support  to 
Hutchinson's  views;  but  on  the  other  hand  all  that  has  been  said 
against  the  rheumatic  theory  applies  equally  to  this  one,  and  we  hate 
the  fact  observed  by  Sir  A.  Garrod  that  no  excess  of  uric  acid  is  to 
be  detected  in  the  blood  of  patients  suffering  from  arthritis  defor- 
mans, and  the  point  upon  which  Sir  Dyce  Duckworth  has  laid  stress, 
that  arthritis  deformans  is  common  in  countries  in  which  true  goat 
is  practically  unknown. 

The  deposition  of  sodium  bi-urate  is  a  constant  feature  of  gouty 
arthritis,  but  such  deposits  are  not  met  with  in  the  joints  of  sufferers 
from  arthritis  deformans  unless  there  has  been  an  antecedent  attack 
of  true  gout;  and  if  we  once  abandon  the  notion  that  uratic  deposite 
and  the  presence  of  uric  acid  in  the  blood  are  necessary  elements  of 
gout,  we  abandon  almost  the  only  facts  yet  established  by  the  study 
of  the  pathology,  still  so  obscure,  of  that  disease. 

Taking  all  these  points  into  consideration,  it  is  difficult  to  suppose 
that  a  malady  which  lacks  the  distinctive  features  of  both  rheuma- 
tism and  gout  should  yet  be  the  product  of  the  blending  of  those  two 
diseases. 

The  wear-and-tear  theory  of  Arbuthnot  Lane,  which  is  based  upon 
the  great  destruction  of  the  cartilages  and  bony  surfaces,  and  the 
grooving  of  the  latter  in  the  lines  of  the  articular  movements,  is  ob- 
viously incapable  of  explaining  the  multiple  form  of  the  disease,  in 
which  we  find  the  hand-joints  early  attacked,  often  in  those  who 
have  never  done  hard  work  of  any  kind,  and  in  which  the  lesions 
show  a  remarkable  tendency  to  symmetry ;  and  its  author  now  admits 
this.  On  the  other  hand  the  appearance  of  the  joints  post  mortem 
shows  that  when  the  articulations  are  once  attacked  by  the  disease, 
wear  and  tear  plays  a  prominent  part  in  the  production  of  the  ob- 
served lesions. 

There  is  every  reason  to  believe  that,  as  Pye  Smith"  thinks,  the 
disease  is  sometimes  of  the  nature  of  a  senile  change  in  the  affected 
joints ;  in  other  words,  that  it  is  the  articular  expression  of  the  ten- 
dency of  the  tissues  of  old  people  to  undergo  degenerative  changes. 

There  remains  to  be  considered  the  theory  which  has  gained  many 
adherents  of  late  years,  which  looks  upon  the  joint  lesions  of  arthritis 
deformans  as  dependent  upon  nervous  influences  reflex  or  otherwise, 
in  other  words  as  dystrophic  in  their  nature. 

No  other  argument  which  has  been  brought  forward  in  support  of 
this  view  approaches  in  cogency  to  that  which  is  based  upon  the  close 
similarity  of  the  lesions  of  arthritis  deformans  to  those  found  in  cer- 
tain forms  of  articular  disease  which  are  developed  in  the  course  of 
organic  diseases  of  the  nervous  system,  such  as  locomotor  ataxia  and 
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syringomyelia,  and  which  are  generally  if  not  universally  held  to  be 
dystrophic  in  their  origin.  The  resemblances  and  differences  be- 
tween the  conditions  thus  brought  into  comparison  have  been  already 
discussed  and  it  is  not  necessary  to  describe  them  further,  seeing 
that  their  likeness  to  each  other  is  questioned  by  none;  so  that  we 
may  take  as  established  the  first  point  in  the  chain  of  argument  in 
favor  of  the  theory,  viz.,  that  the  changes  in  the  joints  to  which  ar- 
thritis deformans  gives  rise  are  such  as  are  known  to  result  from  dis- 
eases of  the  nervous  system  which  tend  to  impair  the  nutrition  of  the 
articular  structures. 

The  remarkable  symmetry  observed  in  the  distribution  of  the 
lesions  in  the  multiple  form  of  arthritis  deformans,  a  character  upon 
which  Senator  lays  special  stress,  is  also  most  readily  explained  by 
the  supx>osition  of  a  nervous  origin.  As  we  have  seen,  the  degree  of 
symmetry  attained  to  is  much  greater  than  in  other  forms  of  articular 
disease,  but  unless  we  are  prepared  to  assign  all  symmetrical  dis- 
eases to  such  influences  or  at  least  to  suppose  that  the  distribution  of 
the  lesions  is  controlled  by  the  nervous  system,  we  must  be  careful 
not  to  press  this  argument  too  far.  We  must  not  forget  that  the  sub- 
cutaneous fibrous  nodules  of  young  rheumatic  patients,  and  various 
forms  of  skin  disease  which  are  not,  like  herpes  zoster,  obviously 
closely  dependent  upon  nervous  lesions,  are  apt  to  exhibit  a  curious 
symmetry  of  distribution,  which  may  sometimes  be  comparable  to 
that  shown  by  arthritis  deformans ;  nor  that  in  locomotor  ataxia  at 
any  rate  the  joints  are  not  particularly  apt  to  be  symmetrically  in- 
vaded, although  in  some  other  types  of  organic  nerve  disease  corre- 
sx>onding  joints  on  the  two  sides  of  the  body,  including  the  small 
joints  of  the  hands,  are  apt  to  suffer. 

The  early  invasion  of  the  peripheral  joints  and  the  general  ten- 
dency of  the  disease  to  progress  centripetally  is  another  feature  of 
the  disease  which  is  easily  reconciled  with  a  nervous  origin. 

Further,  the  consideration  of  the  etiology  of  arthritis  deformans 
shows  that  its  causes  are  such  as  might  reasonably  be  expected  to 
give  rise  to  a  nervous  affection,  rather  than  to  a  systemic  disorder 
of  some  other  kind. 

Lastly,  when  we  study  the  changes  in  structures  other  than  the 
joints  which  are  associated  with  this  form  of  arthritis,  we  find  that  the 
visceral  lesions  which  often  play  so  conspicuous  a  part  in  blood  dis- 
orders are  conspicuous  by  their  absence ;  whereas  the  changes  in  the 
muscles,  skin,  and  other  parts  are  for  the  most  part  of  a  dystrophic 
type. 

The  conspicuous  atrophy  of  muscles  is  doubtless  of  this  nature; 
but,  as  I  have  attempted  to  show,  these  changes  are  certainly  to  some 
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extent  secondary  to  the  joint  changes  and  attend  upon  arthritis  of  all 
kinds  both  acute  and  chronic. 

But  careful  observers  have  maintained  that  in  arthritis  deformans 
there  is  something  more  than  mere  arthritic  muscular  atrophy,  and 
that  to  some  extent  at  any  rate  the  muscular  i^asting  is  not  merely 
secondary  to,  but  advances  pan  passu  with  the  articular  disease,  and 
may  even  be  met  with  in  parts  in  which  the  joints  do  not  as  yet  show 
any  signs  of  being  implicated. 

Dystrophy  of  the  skin  is  certainly  observed  in  some  cases,  as  well 
as  disturbances  of  cutaneous  pigmentation  and  local  sweating  which 
are  recognized  phenomena  of  nervous  disorder,  as  are  also  the  tin- 
gling and  numbness  of  the  hands  and  feet  which  are  not  uncommon 
early  signs  of  arthritis  deformans. 

The  most  forcible  objection  to  the  nervous  theory  is  the  absence 
of  any  anatomical  evidence  of  disease  in  the  spinal  cord  to  which  the 
dystrophy  of  the  joints  can  be  attributed. 

Changes  in  the  peripheral  nerves  have  been  found  by  MM. 
Pitres  and  Yaillard  in  cases  of  arthritis  deformans,  and  these  may 
play  some  part  in  the  causation  of  the  cutaneous  and  muscular 
changes  at  least.  The  observers  found  that  in  a  case  in  which  mus- 
cular atrophy  was  very  marked  the  muscular  nerves  were  profoundly 
affected,  whereas  in  a  second  case,  in  which  the  atrophy  was  slight, 
they  exhibited  no  evidences  of  neuritis.  The  nerves  supplying  the 
diseased  joint  were  but  little  affected,  and  MM.  Pitres  and  Vaillard 
consider  that  the  joint  lesions  themselves  cannot  be  ascribed  to  this 
cause. 

M.  Ord  believes  that  a  reflex  theory  best  explains  the  observed 
phenomena,  and  that  the  uterus  is  very  frequently  the  organ  from 
which  proceed  centripetal  influences  which  are  reflected  along  the 
same  paths  as  those  which  in  primary  diseases  of  the  spinal  cord 
lead  to  affection  of  the  joints.  In  support  of  this  he  brings  forward 
evidence  of  the  important  part  played  by  uterine  disorders  in  the 
causation  of  arthritis  deformans,  and  suggests  that  predisposing  con- 
ditions such  as  debility  and  anaemia  may  assist  this  reflex  process  by 
increasing  the  morbid  reflex  excitability  of  the  spinal  cord  provoked 
by  the  uterine  disorder. 

It  is  obvious  that  the  dystrophic  theory  of  arthritis  deformans, 
although  it  appears  to  me  to  afford  the  best  explanation  of  the  phe- 
nomena of  the  disease,  cannot  as  yet  be  looked  upon  as  firmly  estab- 
lished, in  the  absence  of  further  evidence  in  its  support  from  the  side 
of  morbid  anatomy,  and  this  obliges  us  to  fall  back  upon  the  hypo- 
thetical explanation  of  a  functional  disturbance  of  the  trophic  influ- 
ences of  the  nerve  centres. 
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However,  although  an  hypothesis,  it  is  a  satisfactory  working 
hypothesis,  which  offers  an  explanation  such  as  no  other  theory  yet 
suggested  can  do,  of  the  development  of  lesions  of  identical  anatomi- 
cal character  under  widely  different  clinical  forms. 

If  in  arthritis  deformans  we  have  merely  a  dystrophy  of  joints 
associated  with  dystrophic  changes  primary  and  secondary  in  other 
structures,  it  may  easily  be  supposed  that  such  dystrophies  will  some- 
times be  local,  limited  to  a  single  joint  which  may  or  may  not  have 
been  the  seat  of  injury,  may  occur  in  very  chronic  forms  in  the  course 
of  senile  decay,  or  under  depressant  conditions,  or  may  assume  a 
more  generalized  form  attacking  many  joints,  and  adopting  a  more 
or  less  symmetrical  distribution. 

Treatment. 

In  advanced  and  in  very  chronic  cases  of  arthritis  deformans  it  is 
often  impossible  to  bring  about  any  material  amendment  in  the  pa- 
tient's condition,  and  our  treatmopt  must  be  chiefly  directed  to  the 
palliation  of  his  sufferings.  This  is,  however,  by  no  means  the  case 
when  the  patient  is  comparatively  young,  and  when  the  disease  is 
still  in  an  early  stage,  for  under  these  circumstances  marked  improve- 
ment under  treatment  may  certainly  be  looked  for,  although  it  can 
never  be  confidently  promised,  seeing  that  not  infrequently  the  mor- 
bid process  continues  to  advance  in  spite  of  every  endeavor  to  stay 
its  progress. 

In  the  general  treatment  of  arthritis  deformans  two  main  princi- 
ples need  to  be  borne  in  mind,  viz. : 

1.  That  this  is  a  disease  which  tends  to  attack  persons  whose 
vitality  is  lowered  and  who  are  in  popular  phraseology  "run  down," 
and  that  any  lowering  course  of  treatment,  even  if  apparently  benefi- 
cial for  the  moment,  tends  to  favor  the  progress  of  the  malady ; 

2.  That  any  treatment,  in  order  to  be  effectual,  must  be  steadily 
I)ersevered  in  for  a  long  time. 

No  greater  mistake  can  be  made  than  that  of  treating  the  sufferers 
from  the  disease  under  consideration  as  if  they  were  the  victims  of 
gout.  The  carefully  regulated  diet,  with  a  limited  supply  of  animal 
food  which  experience  has  shown  to  be  beneficial  in  gouty  cases,  is 
positively  injurious  to  patients  with  arthritis  deformans,  who  re- 
quire a  diet  as  nourishing  as  their  condition  allows ;  and  drugs  such 
as  colchicum  and  alkalies,  which  are  usually  prescribed  for  the  gouty, 
are  worse  than  useless  in  cases  of  arthritis  deformans,  while  the 
patients  derive  benefit  from  tonics. 

Qood  hygienic  conditions ;  the  removal  as  far  as  possible  of  busi- 
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neBS  and  other  worriee ;  removal  from  a  damp  house  or  neighbor- 
hood; the  taking  of  such  amounts  of  recreation  and  exercise  as  are 
compatible  with  the  sufferer's  state  are  all  important  elements  in  the 
treatment.  Indeed  it  is  probable  that  change  of  air  and  scene  not 
infrequently  contribute  materially  to  the  benefit  derived  from  a  visit 
to  some  mineral-water  resort. 

The  patient  should  reside  in  a  mild  but  not  relaxing  climate,  pre- 
ferably away  from  the  sea,  for  sea  air  usually  tends  to  aggravate  the 
articular  and  other  pains.  Dampness  of  air  and  soil  should  be 
avoided,  and  woollen  clothing  should  be  worn  next  the  skin  both  in 
summer  and  winter.  A  winter  residence  in  a  warm  climate  in  which 
the  fluctuations  of  temperature  are  not  extreme  is  often  very  bene- 
ficial. 

In  the  acute  stages  and  when  there  is  much  febrile  disturbance  a 
light  but  nutritious  diet  should  be  prescribed,  but  in  the  more  chronic 
stages  of  the  disease,  if  any  rules  are  laid  down  as  to  diet,  those  ar- 
ticles should  be  specially  selected  which  are  likely  to  agree  best 
and  are  ai  the  same  time  nutritious.  Meat  should  by  no  means  be 
avoided,  but  the  patient  should  be  recommended  to  take  nitrogenous 
food  freely. 

If  the  patient  is  accustomed  to  take  some  wine  with  his  meals  he 
may  continue  to  do  so,  and  a  glass  of  stout  at  midday  may  often  be 
prescribed  with  advantage  if  it  can  be  taken  without  discomfort. 

It  is  obvious  from  what  has  been  said  that  when  dyspepsia  is 
present  as  a  complication  it  is  important  to  treat  this  condition  which 
tends  to  interfere  materially  with  the  nutrition  of  the  patient,  and  it 
is  sometimes  advisable,  before  commencing  any  other  line  of  treat- 
ment, to  devote  our  efforts  to  getting  the  stomach  into  better  order. 

These  rules  are  not  based  upon  any  theoretical  considerations  as 
to  the  supposed  nature  of  the  disease,  and  in  laying  them  down  I 
am  merely  echoing  the  opinions  of  physicians  who  have  made  this 
disease  the  subject  of  a  lifelong  study,  and  who  have  formulated  them 
as  the  outcome  of  a  rii>e  experience.  Of  their  correctness  no  one  who 
has  had  opportunities  of  comparing  the  progress  of  cases  in  which 
they  have  been  followed  with  that  of  others  treated  ui)on  the  oppo- 
site plan  can  entertain  any  doubt. 

It  is  particularly  in  the  matter  of  treatment  by  drugs  that  the 
necessity  of  persevering  steadily  in  any  plan  which  is  adopted  be- 
comes most  obvious,  for  even  in  the  cases  in  which  the  effects  of 
drugs  are  most  marked  no  improvement  is  to  be  looked  for  from  day 
to  day,  and  the  disease  may  even  appear  to  progress  unchecked  for 
some  weeks  or  even  for  a  month  or  two  before  the  case  takes  a  turn 
and  improvement  becomes  manifest.     It  is  probably  because  these 
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{acts  are  not  sufficiently  appreciated  that  many  look  upon  the  treat- 
ment of  arthritis  deformans  by  drugs  as  so  hopeless,  and  that  in  so 
many  cases  one  drug  after  another  is  tried  in  quick  succession  and 
without  apparent  benefit. 

The  drugs  which  are  most  in  repute  in  the  treatment  of  this  dis- 
ease are  iodine  and  the  iodides,  arsenic,  and  cod-liver  oil. 

Free  iodine  may  be  administred  in  form  of  tincture  in  sherry,  or 
solid  iodine  may  be  included  in  a  pill.  Iodide  of  potassium  is  much 
employed,  but  the  long  continuance  of  such  treatment  is  open  to  objec- 
tion, and  iodide  of  iron,  which  is  highly  spoken  of  by  Sir  A.  Gtarrod, 
is  probably  the  best  of  the  iodides  in  such  cases.  Its  tonic  proper- 
ties are  of  great  value  in  the  treatment  of  arthritis  deformans,  and 
iron  in  any  form  is  often  of  much  value,  especially  in  those  cases  in 
which  ansBmia  is  a  conspicuous  symptom.  I  have  seen  very  remark- 
able improvement  in  some  cases  under  the  continuous  administration 
of  syrup  of  the  iodide  of  iron  alone  for  a  period  of  six  months  or  a 
year,  and  it  is  probable  that  the  efficacy  of  this  drug  is  increased  by 
the  addition  of  some  preparation  of  arsenic.  As  to  the  efficacy  of 
arsenic  alone  I  cannot  speak  so  positively,  but  I  believe  that  it  forms 
a  useful  adjunct  to  the  iron  treatment.  It  may  be  conveniently  pre- 
scribed in  the  form  of  liquor  sodii  arseniatis  with  the  syrup  or  as 
solid  sodium  arseniate  with  the  pill  of  iodide  of  iron. 

In  the  more  acute  cases  quinine  is  sometimes  given  with  advan- 
tage, but  although  the  salicylate  of  sodium  frequently  affords  some 
relief  when  the  articular  pain  is  very  acute,  I  have  never  seen  any 
marked  or  permanent  improvement  or  the  arrest  of  the  disease  re- 
sult from  its  administration,  and  there  are  obvious  objections  to 
its  continuous  administration  in  large  doses  over  a  long  period  in 
such  cases.  Cod-liver  oil  forms  a  valuable  adjunct  to  other  remedies, 
and  unless  there  is  some  reason  to  the  contrary  it  should  be  taken  con- 
tinuously during  the  colder  months.  For  those  patients  who  are  un- 
able to  take  the  oil  as  such,  some  of  the  various  emulsions  or  prep- 
arations of  cod-liver  oil  and  maltine  may  be  substituted.  Other 
drugs  which  have  been  strongly  recommended  are  the  infusion  of 
Fraxinus  excelsior,  Actea  racemosa,  and  ichthyol. 

It  is  not  possible  to  prophesy  in  any  given  case  how  far  a  certain 
treatment  will  be  efficacious.  In  a  small  proportion  the  improve- 
ment is  very  conspicuous,  and  if  the  disease  is  in  its  early  stages  a 
condition  approaching  to  complete  cure  may  be  attained.  In  a  far 
larger  proportion  of  cases  the  disease  appears  to  be  arrested,  no 
fresh  joints  become  attacked,  and  those  already  involved  became  less 
X>ainful  and  swollen;  but  in  some  instances  our  utmost  efforts  are 
powerless  to  arrest  the  progress  of  the  morbid  process.     It  is  there- 
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fore  necessary  to  watch  the  results  of  treatment  during  a  period  of 
several  months  before  any  sound  prognosis  can  be  safely  given,  and 
the  patient  should  be  warned  that  nothing  startling  in  the  way  of 
amelioration  is  to  be  looked  for. 

In  advanced  cases  with  conspicuous  osteophytic  enlargement,  and 
especially  in  those  in  which  the  deformities  due  to  muscular  contract 
tion  are  abeady  produced,  little  in  the  way  of  improvement  can  be 
looked  for,  and  our  efforts  must  be  chiefly  directed  to  the  relief  of  the 
.  patient's  sufferings.  When  the  articular  pain  is  intense  salicylates 
may  be  tried  for  a  short  time,  and  relief  may  be  obtained  from  local 
applications  to  the  joints,  such  as  belladonna  and  other  liniments. 
Opium  should  be  given  Avith  great  caution  in  such  a  chronic  disease, 
owing  to  the  risk  of  establishing  the  opium  habit. 

In  that  form  of  intense  pain  which  results  from  cramp,  much  re- 
lief is  not  infrequently  obtained  from  the  administration  of  hyoscy- 
amus,  which  is  sometimes  completely  effectual  in  relieving  or  in 
warding  off  the  painful  muscular  contractions. 

Thennal  Treatment. — There  can  be  no  question  that  cases  of  ar- 
thritis deformans  are  among  those  in  which  decided  benefit  is  often 
derived  from  a  judicious  course  at  some  mineral-water  resort,  and  it 
is  from  the  external  application  of  such  waters  that  good  results  are 
to  be  looked  for.  The  watering-place  selected  should  therefore  be 
one  in  which  the  treatment  by  baths  is  efficiently  carried  out;  and 
the  line  of  treatment  which  has  in  my  experience  proved  most  effec- 
tual is  that  which  consists  in  massage  combined  with  douching  with- 
out the  actual  immersion  of  the  patient.  Ordinary  immersion  baths 
appear  to  me  to  be  far  less  beneficial  and  if  too  frequently  repeated 
to  do  harm  rather  than  good.  It  would  seem  that  in  this  disease  the 
mode  in  which  the  water  is  employed  is  of  more  importance  than  its 
chemical  composition,  but  at  several  of  the  places  at  which  the  most 
satisfactory  results  are  obtained  the  waters  are  of  the  sulphurous 
class. 

The  douche-massage  treatment  originated  at  Aix-les-Bains  in 
Savoy  where  there  is  an  abundant  supply  of  hot  sulphur  water,  and 
the  results  there  obtained  are  often  extremely  encouraging. 

Aachen  or  Aix-la-Chapelle  may  also  be  mentioned  among  the  con- 
tinental bath-places  which  may  be  visited  with  advantage  by  these 
patients. 

In  England  the  arrangements  for  carrying  out  the  Aix  treatment 
are  especially  admirable  at  Bath,  and  here  there  is  a  large  sup- 
ply of  a  thermal  water  with  abundant  mineral  ingredients.  Harro- 
gate, celebrated  for  its  sulphur  water,  may  also  be  mentioned  among 
bath-places  suitable  for  these  patients,  and  Woodhall  Spa  in  Lincoln- 


TKEATMEMT.  571 

shire,  where  the  water  is  strongly  saline  and  contains  bromides  and 
iodides. 

Patients  who  prefer  to  go  further  afield  may  visit  Hammam 
B*hira  or  Hammam  Meskoutin  in  Algeria,  or  Halouan  les  Bains  in 
Egypt.  At  these  latter  places  we  have  the  additional  advantage  of  a 
warm  and  equable  winter  climate  which  may  contribute  materially  to 
the  cure. 

Indeed  a  winter  sojourn  in  such  a  climate  as  that  of  Egypt  or  the 
Canary  Islands  should  be  mentioned  as  in  itself  a  valuable  therai>eu- 
tic  measure  in  cases  of  arthritis  deformans  which  have  not  reached 
too  advanced  a  stage. 

Many  of  the  American  spas  and  climatic  resorts  will  be  found  ef- 
ficacious in  such  cases.  It  is  important  that  the  patients  should  not 
be  subjected  to  any  course  of  treatment  which  tends  to  have  a  debili- 
tating effect,  for  such  treatment  has  in  the  long  run  the  inevitable  re- 
sult of  aggravating  rather  than  arresting  the  malady.  General  vapor 
baths  come  under  this  head.  When  taken  they  undoubtedly  afford  a 
temporary  relief  and  enable  the  patient  to  move  with  more  freedom, 
but  this  relief  is  dearly  bought  at  the  expense  of  a  deterioration  in 
the  sufferer's  condition  which  results  when  they  are  rex)eatedly  taken. 

This  does  not  apply  to  the  Berthollet  local  vapor  baths,  which  are 
applied  to  separate  limbs  or  portions  of  Kmbs  by  means  of  specially 
constructed  apparatus,  and  which  sometimes  form  a  valuable  adjunct 
to  other  methods  of  thermal  treatment. 

In  some  cases  in  which  other  treatment  fails,  electric  baths  may 
be  tried.  A  copper  plate  connected  with  the  negative  pole  of  a  con- 
stant-current battery  is  placed  at  the  foot  of  the  bath,  and  another 
similar  plate  connected  with  the  positive  pole  is  placed  at  its  head. 
The  head  and  shoulders  of  the  patient  are  supported  by  a  wooden 
frame  across  which  webbing  is  stretched,  which  prevents  the  body 
from  coming  into  contact  with  the  metallic  plate. 

The  bath  should  be  taken  under  skilled  medical  supervision,  and 
the  patient  should  remain  in  it  for  ten  minutes  while  a  current  from 
about  forty  No.  1  Leclanch^  cells  is  passed  through  the  water.  As 
an  alternative  arrangement  the  current  may  be  reduced,  and  the  nega- 
tive pole  may  be  connected  with  handles  which  are  held  by  the 
patient. 

The  late  Dr.  Steavenson  spoke  of  good  results  which  he  had  had 
from  this  treatment  in  arthritis  deformans,  and  it  is  worth  trying 
in  cases  which  do  not  yield  to  other  means;  but  I  cannot  say  that 
in  the  cases  in  which  I  have  watched  the  effect  of  electric  baths  in 
arthritis  deformans,  the  results  obtained  have  been  very  encourag- 
ing, perhajMB  because  these  have  usually  been  cases  in  which  other 


572  OARBOD — ^ABTHBins  DEFORMANS. 

modes  of  treatment  have  failed  to  give  relief,  and  therefore  hardly 
afforded  a  fair  criterion  of  the  value  of  the  treatment. 

A  few  words  must  be  said  about  the  local  treatment  of  the  affected 
joints.  It  is  generally  acknowledged  to  be  undesirable  to  use  such 
appliances  as  materially  limit  their  movement,  but  in  the  more  acute 
stages  the  patient  may  be  unable  to  get  about,  and  rest  in  bed  or  upon 
a  sofa  becomes  not  only  advisable  but  even  necessary.  Dr.  Kent 
Spender  recommends  that  in  such  cases  the  joints  should  be  sup- 
ported, but  not  fixed,  by  mill-board  splints.  Wrapping  in  flannel  ban- 
dages, sponging  with  hot  water,  or  covering  with  hot  sand  according 
to  a  recommendation  of  Haygarth's,  will  sometimes  afford  relief,  as 
also  may  the  application  of  liniments  as  already  recommended. 

A  moderate  amount  of  rubbing  is  also  sometimes  useful. 

In  the  more  chronic  stages  the  patients  should  be  encouraged  to 
get  about,  but  such  an  amount  of  exercise  as  is  followed  by  pain  last- 
ing for  some  hours  should  be  regarded  as  excessive  and  should  be 
forbidden. 
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DISEASES  OF  THE  MUSCLES. 


The  study  of  diseases  of  the  muscles  is  a  subject  that  belongs  at 
the  same  time  to  medical  and  to  surgical  pathology,  and  in  an  ex- 
haustive treatise  on  these  affections  it  would  be  necessary  to  consider 
them  in  both  these  relations.  In  the  present  article,  however,  I  shall 
confine  myself  to  the  purely  medical  side  of  the  question,  leaving  out 
of  consideration  those  troubles  which  belong  exclusively  to  the  do- 
main of  surgical  procedure.  Among  the  latter  are  wounds,  contu- 
sions and  ruptures,  diastasis,  hernia,  and  tumors  of  various  sorts 
which  have  their  origin  in  muscular  tissue.  The  parasitic  diseases 
of  the  muscles,  hydatid  disease  and  trichinosis,  will  be  treated  of  in 
the  article  on  parasites  in  a  subsequent  volume  of  this  series,  and 
need  therefore  not  be  considered  in  the  present'  treatise. 

After  passing  briefly  in  review  the  general  symptomatology  of 
muscular  affections,  I  propose  to  divide  my  subject  into  two  main 
headings.  In  the  first  I  shall  consider  all  that  relates  to  inflamma- 
tion of  the  muscular  tissue — myositis.  The  second  part  will  deal 
with  troubles  arising  from  perverted  nutrition  of  the  muscles — trophic 
affections. 

(General  Symptomatology. 

We  know  that  the  muscles  of  the  body  are  of  two  sorts — those  of 
organic  life,  involuntary  with  smooth  fibres,  and  voluntary  muscles 
with  striated  fibres.  The  latter  only  will  concern  us  here.  The  alter- 
ation in  the  muscular  tissue  may  constitute  in  itself  the  entire  dis- 
ease, but  most  commonly  it  is  encountered  in  connection  with  some 
general  disorder.  In  the  latter  case  the  patient  presents  himself  with 
all  the  symptoms  of  the  primary  affection  to  which  are  superadded 
the  local  signs  due  to  the  muscular  lesion.  When  this  lesion  exists 
alone  there  are  few  general  symptoms  other  than  those  due  to  the  acute 
muscular  phlegmasia.  The  patient  has  some  elevation  of  temperature 
and  loss  of  appetite,  but  only  in  that  clinical  form  which  will  be  de- 
scribed under  the  heading  "  acute  primary  infectious  myositis"  is  the 
general  condition  one  of  alarming  gravit3\ 

As  regards  the  local  lesions,  the  diseases  of  the  muscles  present  a 
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certain  number  of  characteristics  by  which  they  may  in  general  be 
readily  recognized.  These  may  be  classified  under  physical  and 
functional  symptoms. 

Physical  Signs. — In  every  medical  examination  two  of  our  princi- 
pal means  of  investigation  are  inspection  and  palpation,  and  these  are 
also  the  two  factors  by  means  of  which  we  gain  an  idea  of  the  morbid 
condition  of  a  muscle  or  of  a  group  of  muscles. 

By  impecHon  we  determine  the  size  of  a  muscle,  its  form,  and  the 
coloration  of  the  integuments  covering  it;  by  palpation  we  appreciate 
the  changes  in  consistence  and  elasticity,  and  also  learn  what  altera- 
tions of  temperature,  if  any,  there  are  in  the  part. 

As  regards  volume,  a  diseased  muscle  may  present  various  modi- 
fications; it  may  be  increased  in  size,  swollen,  hypertrophied,  or 
atrophied.  In  inflammatory  affections  of  the  muscles,  either  primary 
or  secondary,  we  note  most  frequently  a  tumefaction,  a  swelling  of 
greater  or  less  extent,  of  the  diseased  part.  It  is  not  unusual  also  to 
find  oedema  of  the  overlying  tissues.  These  are  the  phenomena  as- 
sociated with  phlegmasic  states.  In  chronic  affections  we  may  find 
atrophy  or  hypertrophy.  We  must,  however,  first  eliminate  that 
form  of  hyi)ertrophy  which  is  called  physiological.  Under  the  in- 
fluence of  exercise  we  often  see  a  group  of  muscles  attain  a  size  much 
greater  in  proportion  than  that  of  othet  muscles  of  the  body.  This 
is  because  of  its  functional  activity  which  leads  to  a  greater  supply 
of  blood  to  the  part  and  consequently  increased  nutrition.  As  in- 
stances of  physiological  muscular  hypertrophy  I  may  mention  the 
large  muscles  of  the  right  arm  and  leg  of  the  fencing  master,  the 
hypertrophied  biceps  of  the  gymnast,  the  large  calf  muscles  of  the 
ballet  dancer.  But  in  this  there  is  nothing  pathological,  and  if  cer- 
tain muscles  are  develoi)ed  out  of  proportion  to  others  the  only  harm 
resulting  is  a  loss  of  symmetry.  Indeed,  not  only  have  the  muscles 
preserved  all  their  strength  and  vigor  but  they  possess  these  quali- 
ties in  even  greater  degree. 

Pathological  hypertrophy,  on  the  other  hand,  is  most  commonly 
a  false  hypertrophy.  The  muscle  has  actually  undergone  a  deterio- 
ration, a  degeneration;  it  is  no  longer  the  powerful  contractile  tissue 
which  imparts  movement  to  the  osseous  levers,  but  it  has  been  in- 
vaded by  an  inflexible,  inelastic  substance  which  gradually  robs  it 
of  its  distinctive  properties.  Pathological  hypertrophy  might  there- 
fore be  regarded  strictly  as  a  simple  atrophy. 

Atrophy  is  a  condition  which  often  affects  the  muscles.  They 
are  then  seen  to  be  more  or  less  diminished  in  volume ;  the  normal 
prominences  of  the  bony  framework  become  more  noticeable,  and  in 
advanced  cases  it  is  often  possible  to  distinguish  clearly  all  the  con- 
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tours  of  the  bones,  the  affected  part  presenting  abnost  the  appear- 
ance of  a  naked  skeleton. 

The  altered  coloration  of  the  skin  may  attract  attention.  In  acute 
diseases  there  is  usually  a  redness  of  the  integument  of  greater  or 
less  intensity. 

Finally  inspection  enables  us  to  appreciate  deformity  in  the  re- 
gions under  the  influence  of  the  muscular  trouble.  As  a  result  of  in- 
flammation the  muscle  may  be  shortened  and  retracted,  giving  rise 
to  malpositions  of  the  affected  limb. 

Such  are  the  details  which  we  may  gather  from  a  simple  inspec- 
tion of  the  parts.  Palpation  gives  us  information  of  no  less  value. 
In  the  first  place  we  are  enabled  to  detect  modifications  in  consistence 
of  the  affected  group  of  muscles.  Under  normal  conditions  the  tis- 
sues which  we  are  now  considering  have  a  very  characteristic  elas- 
ticity and  firmness  all  their  own,  but  in  disease  this  firmness  may  be 
increased  or  diminished  in  more  or  less  marked  degree.  Sometimes 
a  sensation  of  resistance,  which  may  amount  even  to  hardness,  is  im- 
parted to  the  touch ;  at  other  times,  on  the  contrary,  the  muscle  is 
soft  and  gives  to  the  examining  finger  an  impression  almost  exactly 
like  that  imparted  by  adipose  tissue.  The  degree  of  softening  may 
at  times  be  even  more  pronounced,  and  the  condition  may  go  on  to 
the  formation  of  an  abscess,  when  fluctuation  will  become  manifest. 
Changes  of  temperature  are  frequently  appreciable  to  the  hand  as 
well  as  by  the  thermometer.  In  acute  myositis  the  parts  are  hot  and 
burning,  while  in  certain  chronic  affections  on  the  other  hand,  in 
atrophic  conditions  for  example,  a  reduced  local  temperature  has  oc- 
casionally been  noted. 

In  order  to  complete  this  enumeration  of  the  facts  to  be  learned 
from  physical  exploration,  we  ought  perhaps  to  mention  direct  micro- 
scopical examination  of  the  diseased  muscle.  In  certain  cases  of  pe- 
culiar interest,  we  may  extract  a  little  piece  of  muscular  tissue  by 
means  of  a  harpoon  and  examine  it  under  the  microscope.  That  is, 
however,  a  point  of  purely  scientific  interest,  for  the  method  is  sel- 
dom of  any  practical  clinical  utility. 

Functional  Signs, — The  two  most  frequent  and  most  important 
symptoms  are  lassitude  and  pain.  When  the  muscular  system  is 
affected  the  patients  experience  difficulty  in  movement,  they  complain 
of  great  weakness  and  heaviness  in  the  limbs.  I  believe  that  in  most 
acute  infectious  diseases  the  initial  lassitude  that  is  felt  is  often  an 
expression  of  muscular  inflammation.  As  the  condition  increases  in 
severity  pain  is  felt;  the  affected  parts  may  be  located  by  the  tender- 
ness elicited  by  pressure,  or  else  the  patient  himself  locates  the  disease 
by  the  more  or  less  severe  pain,  occurring  independently  of  pressure, 
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in  one  or  the  other  part  of  the  body.  This  pain  may  be  of  such  inten- 
sity as  to  prevent  absolutely  all  movement  of  a  limb  or  of  the  seg- 
ment of  a  limb.  Functional  impotence  is  therefore  a  result  of  the 
pain.  But  this  may  equally  be  due  to  degenerative  changes.  In 
pseudo-hypertrophic  muscular  paralysis,  for  example,  the  time 
comes  when  the  lesions  are  so  advanced  that  the  patient  is  incax)able 
of  movement  and  is  obliged  to  keep  the  bed.  The  same  thing  also 
occurs  in  lead  palsy, — if  it  be  admitted  that  the  poison  in  this  con- 
dition acts  directly  upon  the  muscle,  the  tendency  now  being  rather 
to  consider  the  toxic  action  as  affecting  the  nerve  terminations,  to 
the  lesions  of  which  the  paralysis  is  due. 

As  regards  the  functional  symptoms  nervous  and  muscular  affec- 
tions are  often  closely  related,  and  in  certain  cases  it  may  be  difficult 
to  determine  the  part  taken  by  each  of  the  two  elements  in  the  pro- 
duction of  the  symptoms.  I  do  not  proi)08e  to  enter  upon  the  domain 
of  the  pathology  of  the  nervous  system ;  hence  in  speaking  of  muscu- 
lar contraction,  a  most  common  symptom,  I  shall  concern  myself  only 
with  that  arising  directly  and  solely  from  disease  of  the  muscle  itself. 
This  condition  of  hardness  and  rigidity  is  occasionally  produced  as  a 
result  of  inflammation — the  best  example  which  occurs  to  me  being 
the  affection  of  the  stemo-cleido-mastoid  muscle  known  as  torticollis. 
From  some  cause  or  another  this  contraction  may  disappear  and  the 
function  of  the  affected  muscle  be  restored  to  the  normal.  It  is  not 
the  same,  however,  with  true  contracture.  This  symptom  is  the  ex- 
pression of  a  sclerotic  lesion  and  is  consequently  of  much  more 
sombre  prognostic  import  than  is  simple  contraction. 

In  the  grouj)  of  functional  signs  we  may  conveniently  study  the 
modifications  of  electrical  contractility.  By  this  term  is  meant  the 
property  which  the  muscle  possesses  of  contracting  under  the  in- 
fluence of  the  electric  current.  It  is  necessary  here  again  to  distin- 
guish between  the  direct  action  of  the  electricity  upon  the  muscular 
tissue  itself  and  that  produced  by  the  intervention  of  the  nervous  con- 
ductors. Duchenne  and  Bemak  have  contributed  largely  to  our 
knowledge  of  electrical  muscular  contractility.  More  recently  Legros 
and  Onimus  have  taken  up  the  study  of  the  subject  and  have  pre- 
sented conclusions  of  very  great  interest.  It  is  probable  that  the 
last  word  on  this  subject  has  not  yet  been  said,  but  however  this  may 
be,  we  are  able  by  this  mode  of  examination  to  obtain  very  v^uable 
data  concerning  the  functional  capacity,  the  contractile  power,  of  the 
muscle. 

In  conducting  this  method  of  exploration  we  may  make  use  of  two 
of  the  forms  of  electricity,  continuous  and  interrupted  currents, 
studying  thus  the  galvano-  and  the  farado-muscular  contractility. 
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Whatever  may  be  the  kind  of  current  employed  the  technique  re- 
mains the  same.  The  object  is  to  influence  the  muscle  directly, 
avoiding  as  far  as  possible  all  outside  influences.  That,  it  is  hardly 
necessary  to  say,  is  an  unattainable  ideal,  for  it  is  impossible,  under 
normal  conditions,  to  dissociate  completely  the  electrical  excitability 
of  the  muscles  and  that  of  the  nerves.  This  should  not  deter  us, 
when  studying  the  properties  of  muscular  tissue,  from  making  every 
eifort  to  approach  as  near  as  may  be  to  the  ideal.  It  is  to  this  end 
that  it  has  been  proposed  to  employ  very  fine  needles  as  electrodes, 
one  connected  with  the  positive  and  the  other  with  the  negative 
pole.  We  might  indeed  obtain  very  exact  results  by  inserting  one  of 
these  needles  at  one  of  the  points  of  insertion  of  the  muscle  and  the 
other  at  another,  and  making  the  (current  pass  between  them,  but  this 
is  a  method  that  is  not  practically  applicable. 

In  practice  electrodes  having  quite  a  considerable  area  are  em- 
ployed and  care  is  taken  to  wet  them  in  a  ten  or  twenty  per  cent,  solu- 
tion of  chloride  of  sodium  before  they  are  applied  to  the  skin.  It 
has  been  taught  that  the  electrodes  should  be  applied  at  parts  corre- 
sponding to  the  insertion  of  the  muscles,  and  the  current  passing 
between  them  will  then  excite  muscular  contractions,  the  intensity 
and  extent  of  which  present  variations  of  considerable  interest.  The 
following,  however,  is  the  method  usually  employed  at  the  present 
day :  An  electrode  of  large  area,  known  as  the  indifferent  electrode, 
is  placed  upon  the  sternum ;  the  other,  the  differential  electrode,  is 
brought  in  contact  with  the  integument  covering  the  muscle  to  be  ex- 
amined. The  current  passes  and  the  circuit  is  then  closed;  when  the 
electrode  is  removed  the  circuit  is  opened.  I  need  not  more  than 
refer  to  the  necessity  that  may  exist  for  attaching  to  the  exploratory 
apparatus  an  instrument  for  indicating  the  intensity  of  the  current. 

In  order  to  simplify  the  recording  of  the  modifications  observed 
under  the  influence  of  the  electrical  current,  it  has  become  customary 
to  employ  a  certain  number  of  conventional  signs,  designating  the 
positive  and  negative  poles,  the  opening  and  closing  of  the  current, 
and  the  reaction  (shock  or  contraction)  which  results.  But  for  all 
these  details  I  must  refer  the  reader  to  one  of  the  numerous  special 
treatises  on  medical  electricity.  We  need  only  add  that,  after  having 
tested  the  muscle  directly  by  means  of  the  negative  pole,  the  cor- 
resx)onding  electrode  should  be  used  as  the  indifferent  one,  the  posi- 
tive electrode  then  becoming  the  one  by  which  the  reactions  are 
tested.  By  this  substitution  we  may  obtain  differences  in  reaction  of 
some  diagnostic  value. 

In  the  normal  state,  the  faradic  current  excites  independent 
contractions  when  the  interruptions  are  not  very  rapid;  when  these 
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are  increased  the  muscle  becomes  tetanically  contracted.  The  neg- 
ative pole  always  produces  stronger  contractions  than  the  positive. 
When  we  galvanize  a  healthy  muscle  we  obtain  weak  localized  con- 
tractions at  the  instant  of  opening  or  closing  the  circuit,  and  we  note 
also  that  the  negative  pole  excites  to  stronger  contractions  than  the 
positive. 

I  have  already  spoken  of  the  difficulty  that  is  met  with  in  disso- 
ciating electrization  of  the  muscles  from  that  of  the  nerves.  We 
should  take  care  not  to  place  the  electrode  over  tlie  points  of  entrance 
of  these  nerves,  a  matter  of  relative  ease  in  the  case  of  certain  muscles 
such  as  the  biceps,  the  deltoid,  the  anterior  muscles  of  the  leg,  etc. 
Furthermore  the  points  of  election  for  application  of  the  electrode 
have  been  determined  in  the  case*  of  each  muscle  and  are  pictured 
in  many  works  on  the  subject. 

In  disease  of  the  muscles  we  often  find  a  diminution  or  even  a 
complete  abolition  of  the  electrical  contractility.  This  abolition  of 
reaction  indicates  a  destruction  of  the  muscular  element.  In  certain 
cases  there  is,  so  to  say,  a  dissociation  of  the  electro-muscular  con- 
tractility, and  we  find  that  the  continuous  current  will  still  excite  con- 
tractions while  faradization  produces  no  effect. 

After  this  brief  consideration  of  the  general  symptomatology  of 
diseases  of  the  muscles,  in  a  certain  measure  necessary  by  way  of 
introduction,  we  will  take  up  the  study  of  the  various  forms  of  in- 
flammation of  muscular  tissue. 

Myositis. 

All  writers  who  have  concerned  themselves  with  this  question  have 
remarked  with  justice  upon  the  insignificant  place  that  inflammations 
of  the  muscular  tissue  hold  in  pathology.  Very  often,  indeed,  these 
affections  arise  in  the  course  of  general  diseases  of  which  they  are 
then  but  epiphenomena  of  slight  comparative  importance,  and  thus 
are  thrown  into  the  background.  Nevertheless  we  cannot  deny  that 
there  does  exist  a  class  of  primary  muscular  inflammations  in  which 
the  myositis  is  the  sole  lesion,  all  the  other  morbid  symptoms  being 
subordinate  to  this  change. 

I  would  then  divide  the  my ositides  into  two  great  classes  according 
as  the  disease  affects  primarily  and  especially  the  muscular  tissue, 
or  as  it  attacks  other  organs  first,  involving  the  muscles  secondarily. 
We  therefore  have  the  two  main  divisions  of  primary  and  secondary 
myositis.  The  former  is  divided  into  acute  and  chronic  forms,  and 
the  first  of  these  again  is  subdivided  into  acute  simple  and  acute 
infectious  myositis. 
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Primaby  Myositis. 

We  may  say  that  the  work  of  Pasteur  and  of  his  followers  has 
thrown  new  light  upon  the  entire  field  of  medicine ;  and  the  chapter 
on  myositis  forms  no  exception  to  this  statement.  Indeed,  the  ques- 
tions of  its  etiology  and  pathology  have  profited  much  from  the  light 
given  forth  by  these  remarkable  discoveries.  Up  to  that  time  we 
were  only  able  to  note  the  existence  of  an  inflammatory  condition  in- 
volving a  particular  muscle  or  group  of  muscles,  going  on  sometimes 
to  suppuration,  but  we  were  unable  to  explain  the  reason  for  this  par- 
ticular localization  independent  of  any  general  disease.  Among  the 
determining  causes  were  mentioned  cold  and  fatigue,  but  in  that  we 
had  only  one  element  of  the  problem.  When,  however,  it  was  demon- 
strated that,  in  addition  to  these  causes  acting  as  depressants  upon 
the  organism,  there  was  necessary  a  penetration  of  germs  coming 
from  without,  or  already  present  in  the  tissues  and  assuming  a  special 
virulence  in  consequence  of  the  lessened  resisting  powers  of  the  parts, 
then  the  second  pathological  element  was  found  and  an  end  was  put 
to  all  the  various  hypotheses  formerly  in  vogue.  Some  had  described 
myositis  as  an  inflammation  of  rheumatic  nature;  others,  among 
whom  was  GrisoUe,  contented  themselves  with  noting  the  fact  of  the 
inflammation,  calling  attention  particularly  to  its  infrequence.  Fi- 
nally, under  the  influence  of  the  theories  put  forth  by  Tessier,  myo- 
sitis was  groui)ed  among  the  affections  due  to  the  pumlent  diathesis, 
and  Dufresne  (Paris,  1888)  undertook  to  champion  this  opinion. 
Brunon,  in  his  inaugural  thesis  (Paris,  1887)  and  in  two  subsequent 
publications  (1890-91),  elevated  primary  myositis  to  the  dignity  of 
a  distinct  morbid  entity,  and  we  may  say  that  he  has  put  the  matter 
absolutely  in  its  proper  light.  We  may  also  mention  the  works  of 
Strumpell,  Hayem,  Gluzinski,  Larger,  and  many  others. 

Etiology, — Primary  myositis  is  a  comparatively  rare  affection. 
On  this  point  all  authors  are  agreed.  It  occurs  generally  in  young 
persons.  Among  the  alleged  etiological  factors  two  seem  to  be  of  real 
importance,  viz.,  cold  and  fatigue.  If  we  ask  a  patient  suffering 
from  acute  myositis,  whatever  its  intensity  or  location,  how  it  was 
acquired,  we  shall  usually  learn  that  a  short  time  before  the  disease 
made  its  appearance  he  was  engaged  in  some  very  laborious  under- 
taking, or  endured  some  excessive  fatigue — in  a  word,  that  he  was 
overworked.  Often  also  it  will  be  learned  that  he  experienced  a  sud- 
den chill  while  perspiring,  or  that  he  was  caught  in  a  soaking  rain. 
Such  being  among  the  active  exciting  causes,  we  ought  not  to  be  sur- 
prised at  the  greater  frequencj^  of  primary  myositis  among  soldiers 
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than  among  those  in  civil  life.  It  is  among  recruits  especially',  who 
have  not  yet  become  accustomed  to  violent  exercises,  that  myositis  is 
most  frequently  observed.  Constant  rubbing,  pressure,  or  contusions 
of  a  muscular  region  may  also  play  an  important  part  in  the  production 
of  the  disease  which  we  are  now  considering.  Next  in  order  come 
mental  disturbances  and  other  influences  which  tend  to  depress  the 
general  condition,  and  finally  may  be  mentioned  malnutrition  in  con- 
setjuence  of  insufficient  quality  or  quantity  of  food.  In  a  word  any 
cause  which  weakens  the  resisting  powers,  and  especially  anything 
which  also  aiFects  chiefly  the  muscular  tissue,  may  act  as  an  excitant 
of  myositis.     It  is  always  the  working  muscles  that  are  attacked. 

But  in  addition  to  a  suitable  soil  we  must  have  the  cultivation  of 
the  germ.  It  is  very  evident  that  in  a  field  so  well  prepai'ed  by  all 
the  external  factors  which  we  have  just  mentioned,  the  micro-organ- 
ism will  find  a  soil  very  favorable  to  its  development  and  growth. 
And  this  is,  indeed,  what  occurs.  Brunon  succeeded  in  obtaining 
from  the  muscles  of  a  person  dead  from  primary  myositis  a  certain 
number  of  microbes  among  which  he  found  the  streptococcus.  The 
predominating  role  of  micro-organisms  in  the  pathogenesis  of  the  in- 
flammation is  undeniable,  and  moreover  it  is  often  possible  to  prove 
that  the  person  affected  has  been  exposed  for  a  longer  or  shorter  pe- 
riod in  a  locality  infected  by  the  microbes  of  suppuration. 

The  micro-organisms  transported  by  the  blood  take  up  their  growth 
in  the  tissues  which  happen  to  offer  them  the  least  resistance,  in  the 
muscular  tissues  in  the  cases  now  under  discussion,  and  especially  in 
exhausted  muscles. 

I  believe  that  primary  myositis  is  not  dependent  for  its  produc- 
tion upon  any  single  variety  of  microbe,  but  that  on  the  contrary 
every  pyogenic  micro-organism  or  any  that  is  capable  of  so  becom- 
ing, may  be  arrested  in  the  muscular  tissue  and  excite  there  troubles 
analogous  to  osteomyelitis  in  osseous  tissue.  Among  these  micro- 
organisms I  may  mention  the  streptococci,  which  have  been  found  in 
the  diseased  muscles  by  Brunon,  the  staphylococci,  and  the  pneu- 
mococci. 

Pathological  Aimtomy. — The  muscle  may  present  different  apx)ear- 
ances  according  to  the  degree  of  the  inflammation  and  also  to  the 
length  of  time  that  this  inflammation  has  existed.  This  is  what  has 
led  various  authors,  and  Hayem  in  particular,  to  describe  several 
varieties  of  the  affection  based  upon  differences  in  the  anatomical 
changes.  The  latter  describes  the  hyperplastic,  the  calcareous,  and 
the  purulent  forms  of  myositis. 

When  we  examine  a  part  affected  by  myositis  we  may  often  be 
struck  by  the  lesions  of  the  superficial  structures.     The  skin  and 
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oellular  tissue  may  also  be  involved  in  the  inflammatory  process ;  and 
on  making  our  incision  layer  by  layer  down  to  the  diseased  muscle, 
we  frequently  note  oedema  and  inflammatory  infiltration  with  abnor- 
mal vascularity  of  these  parts. 

The  muscle  itself  presents  different  appearances  according  as  it  is 
or  is  not  the  seat  of  a  purulent  collection.  We  will  consider  first  the 
cases  in  which  no  suppuration  is  present.  The  muscle  is  seen  to  be 
no  longer  of  the  bright  red  color  characteristic  of  healthy  flesh ;  its 
tint  is  darker,  approaching  more  nearly  to  black,  yellow,  or  gray. 
Its  consistence  has  undergone  profound  modifications.  It  is  no 
longer  a  firm  resistant  tissue,  difficult  to  tear  or  to  cut.  It  has  be- 
come soft  and  friable  and  often  exhibits  a  tendency  to  change  into  a 
pultaceous  mass.  Finally  at  autopsy  we  may  find  ruptures  of  the 
muscular  tissue  produced  as  a  consecjuence  of  the  inflammation. 
Where  these  ruptures  have  occurred  there  is  seen  to  be  an  extravasa- 
tion of  blood,  and  not  infrequently  more  or  less  extensive  clots. 

The  microscope  reveals  an  atrophy,  or  even  a  complete  absence, 
of  the  striated  fibres.  The  two  principal  alterations  are  granular  and 
waxy  degeneration.  The  connective-tissue  elements  proliferate;  the 
embryonal  cells  become  organized.  Occasionally  a  cure  is  brought 
about  either  by  the  formation  of  a  fibrous  cicatrix  or  by  the  regener- 
ation of  the  muscular  tissue  itself,  as  has  been  observed  by  O.  Weber 
and  Hayem.  In  this  case  the  nuclei  of  the  sarcolemma  proliferate 
and  give  rise  to  embryonal  muscular  fibres  which  in  turn  gradually 
develop  and  end  by  replacing  those  destroyed  by  the  inflammatory 
process. 

But  the  course  followed  by  a  myositis,  as  regards  its  anatomical 
changes,  is  not  always  the  same  as  here  indicated.  Under  the  influ- 
ence of  causes  which  it  would  be  difficult  to  state  with  precision, 
among  which  we  should  have  to  take  count  of  a  special  virulence  of 
the  infecting  germ  and  a  peculiar  weakness  of  the  soil,  suppuration 
takes  place.  It  is  then  esi)ecially  that  we  see  yellowish,  grayish,  or 
even  greenish  discoloration  of  the  muscular  tissue.  Most  frequently 
the  formation  of  pus  is  preceded  by  ecchymosis  and  infiltration  of  the 
tissue  with  a  black  pitch-like  blood.  The  pus  contains,  in  addition  to 
numbers  of  red  blood  corpuscles,  a  quantity  of  detritus  coming  from 
the  connective  tissue  and  from  the  disintegration  of  the  muscular 
fasciculi. 

The  brief  description  which  I  have  given  applies  to  cases  of  acute 
myositis.  When  the  inflammation  passes  into  the  chronic  stage, 
the  first  sign  that  strikes  the  attention  of  the  observer  is  the  altered 
color  of  the  tissue.  The  tint  is  much  less  pronounced ;  the  muscle  is 
no  longer  red,  but  rather  pink  or  whitish.     It  is  of  greater  consis- 
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tence.  There  is  a  i)eculiar  induration  of  the  part  which  is  due  to  the 
fact  of  an  abundant  x)roliferation  of  the  connective  tissue  at  the  ex- 
pense of  the  muscular  elements. 

I  ought  also  to  mention  the  occasional  formation  of  calcareous 
deposits  in  the  substance  of  the  muscular  tissue. 

Alongside  of  the  lesions  of  the  muscles,  in  a  great  number  of 
cases  we  note  other  morbid  localizations.  The  lungs  may  be  con- 
gested, especially  at  the  bases.  Occasionally  congestions  of  the  liver 
and  of  the  kidneys  have  been  found,  and  in  two  cases  reported  by 
Brunon  the  spleen  was  soft,  black,  and  increased  in  size. 

Symptomatology. — This  chapter  is  somewhat  complex  and  I  shall 
find  myself  obliged  to  divide  it  into  several  parts,  in  order  to  give  a 
clear  description  of  the  different  forms  of  primary  myositis.  This 
affection  may  present  itself  under  one  of  two  main  forms,  acute  and 
chronic,  which  are  very  distinct  one  from  the  other  in  their  symp- 
tomatology.    We  will  begin  with  the  former. 

Aaite  Myositis. 

We  may  describe  here  two  forms — acute  simple  iaoid  acute  infec- 
tious myositis.  The  latter  again  may  be  divided  into  two  varieties : 
one,  studied  by  Brunon,  which  is  accompanied  most  frequently  by 
suppuration ;  the  other,  studied  by  Hepp,  Marchand,  Larger  (These 
de  Paris,  1890) ,  and  very  recently  by  Gouget  (Presse  MMieale,  Sei>- 
tember  Ist,  1894)  in  which  there  is  never  any  formation  of  pus. 

Acute  Simple  Myositis, — This  affection  declares  itself  after  a  few 
indistinct  prodromal  symptoms.  Following  an  exposure  to  cold  or 
after  excessive  fatigue,  the  patient  is  taken  with  malaise  and  lassi- 
tude, and  soon  pains  more  or  less  severe  are  felt  in  the  affected  mus- 
cles. These  pains,  which  are  lancinating  in  character,  are  incre-ased 
by  pressure  and  impede  voluntary  movement.  The  position  of  the 
affected  limb  is  often  modified  by  the  efforts  of  the  patient  to  ap- 
proximate as  much  as  possible  the  points  of  origin  and  insertion  of 
the  iiiflamed  muscle.  As  a  conse(iuonce  of  the  inflammation  there 
may  also  be  an  actual  shortening  of  the  muscular  fibres. 

When  the  superficial  muscles  are  affected  the  overlying  tissues 
are  changed  in  color,  the  skin  being  more  or  less  intensely  red  and 
occasionally  ecchymosed.  We  may  also  note  oedema  and  swelling  of 
the  neighboring  parts.  When  the  muscles  are  sufficiently  near  to  the 
surface  of  the  body  to  be  accessible  to  inspection  and  palpation, 
they  may  be  seen  stretched  like  tense  cords  under  the  skin,  and  they 
give  to  the  finger  an  impression  as  of  a  hard  body — a  wooden  sen- 
sation. 
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In  mild  cases  it  is  doubtful  if  any  general  symptoms  will  be  pres- 
ent, and  if  they  are  they  will  be  found  to  be  of  slight  importance. 
They  consist  in  a  slight  rise  in  temperature,  a  little  falling  off  of  the 
appetite;  but  by  the  end  of  from  two  to  fourteen  days  they  will  have 
all  disapx^eared  and  the  patient  will  be  restored  to  his  usual  health. 
The  pains  will  have  also  disappeared,  and  nothing  will  remain  unless 
X>o88ibly  a  slight  sensation  of  fatigue  in  the  muscles  that  were  the 
seat  of  inflammation.  But  the  disease  does  not  always  have  such  a 
favorable  and  speedy  termination. 

More  pronounced  general  symptoms  may  be  present — fever,  usu- 
ally of  moderate  intensity,  insomnia,  and  some  gastric  disturbance. 
The  inflammation  of  the  muscles  lasts  for  from  twenty-eight  to  thirty 
days,  but  then  ends  in  resolution  without  suppuration.  It  may  be, 
however,  that  the  pains  show  no  tendency  to  diminish ;  the  general 
symptoms,  without  becoming  really  grave,  show  no  amelioration; 
and  in  time  the  myositis  passes  into  the  suppurative  form.  Pus 
forms  and  collects,  fluctuation  appears,  and  a  true  abscess  results. 
Such  are  the  symptoms  of  simple  acute  myositis. 

Acute  Primary  Infectious  Mtjositis. — The  course  of  this  form  of  the 
disease  is  much  less  favorable  than  that  of  the  variety  just  described. 
As  was  mentioned  above,  there  are  two  forms  of  this  variety  of  in- 
flammation, of  equal  gravity  indeed,  but  differing  as  regards  the  ten- 
dency to  the  formation  of  pus.  In  order  to  distinguish  these  two 
forms,  I  would  call  the  first  one,  that  in  which  there  is  a  tendency  to 
the  formation  of  pus,  "  acute  primary  infectious  myositis,  properly 
so  called,"  and  the  other  form,  that  which  runs  its  course  without 
suppuration,  "acute  primary  infectious  polymyositis." 

Acute  Primary  Infectious  Myositis,  Properly  so  Called. — This 
affection  may  begin  in  one  of  several  ways.  Sometimes,  and  most 
commonly,  it  is  the  general  symptoms  which  first  attract  attention; 
at  other  times,  and  less  frequently,  the  disease  appears  as  an  acute 
simple  myositis.  In  the  latter  case  the  i)atient  complains  first  of 
violent  pains  in  the  muscles,  then  the  general  symptoms  become 
more  and  more  severe  and  we  find  ourselves  in  the  presence  of  an  in- 
fectious myositis. .  In  the  ordinary  variety  the  patient  is  suddenly 
taken,  after  some  physical  overstrain,  with  a  chill  or  a  succession  of 
chills  followed  immediately  by  a  fever  of  considerable  intensity, 
reaching  as  high  as  104°  F.  .  There  is  a  general  lassitude ;  the  api)e- 
tite  is  lost;  and  sometimes  there  is  more  or  less  stupor.  While 
these  general  symptoms  alone  are  present  there  may  be  some  uncer- 
tainty in  diagnosis,  but  this  for  a  short  time  only,  as  soon  the  mus- 
cular pains  begin  to  declare  themselves  and  point  clearly  to  the 
nature  of  the  trouble.     These  pains,  which  are  pf  varying  degrees  of 
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severity,  tend  to  localize  themselves  in  certain  regions,  principally  in 
the  muscles  which  have  been  overstrained.  When  the  local  disorder 
has  become  established,  palpation,  which  may  be  exquisitely  painful, 
reveals  a  wooden  hardness  along  the  course  of  the  affected^  muscle,  if 
the  latter  be  superficially  located.  The  skin,  which  presented  a  nor- 
mal appearance  at  the  beginning  of  the  malady,  is  now  covered  with 
irregular  patches  of  red  discoloration.  There  is  swelling  over  the 
region  of  the  diseased  muscles,  and  there  may  even  be  cedema  of  con- 
siderable extent.  Finally  the  finger  may  detect  a  certain  puffiness, 
or  even  fluctuation,  if  pus  has  formed.  In  these  conditions  the  case 
is  comparatively  simple.  Sometimes,  especially  when  the  disease 
attacks  the  deeper  muscles,  there  are  few  or  no  local  symptoms,  and 
even  pain  may  be  absent.  We  may  well  understand  how  great  is  the 
embarrassment  of  the  physician  in  such  cases  in  arriving  at  a  correct 
diagnosis. 

As  the  muscular  lesions  take  their  course  the  general  condition  of 
the  patient  remains  stationary.  There  is  always  considerable  fever 
(103°  to  104°  F.),  the  tongue  is  dry,  there  is  dyspnoea,  the  appetite 
is  lost,  there  are  abundant  sweats,  and  in  certain  cases  a  vesicular 
eruption  has  been  observed.  These  vesicles  contain  first  a  clear 
transparent  fluid  which  gradually  becomes  milky,  and  then  the  vesicle 
dries  up  and  a  sort  of  epidermic  desquamation  follows.  Wlien  the 
disease  is  going  to  take  a  fatal  course,  which  is  not  infrequent,  all 
these  symj^toms  become  aggravated :  diarrhoea  sets  in,  the  teeth  are 
covered  with  sordes,  the  patient  is  agitated,  delirious,  and  finally 
falls  into  a  condition  of  extreme  exhaustion,  and  dies. 

Ill  certain  favorable  cases  the  general  condition  is  never  very- 
grave  ;  the  symptoms  are  then  referable  chiefly  to  the  stomach ;  the 
tongue  is  white,  there  is  a  bad  taste  in  the  mouth,  but  the  tempera- 
ture is  usually  not  so  elevated  as  in  the  class  of  cases  previously 
described. 

Infectious  myositis,  when  occurring  in  its  most  grave  form,  may 
carry  off  the  patient  in  five  or  six  days ;  in  less  rapid  cases  death  may 
ensue  from  the  ninth  to  the  sixteenth  day.  In  favorable  cases  the 
symptoms  gradually  amend,  the  pains  become  less  severe,  the  tem- 
perature falls,  and  the  patient  enters  into  the  stage  of  convalescence. 
But  this  convalescence,  like  that  of  all  infectious  diseases,  is  always 
long  and  tedious,  and  for  months  the  patient  suffers  from  muscular 
pains  and  general  weakness. 

A  remarkable  fact  in  this  variety  of  infectious  myositis  is  the  ra- 
pidity with  which  the  pus  is  formed.  In  the  very  acute  cases  death 
may  take  place  before  we  are  able  to  discover  the  presence  of  pus  or 
to  adopt  measures  for  its  evacuation,  and  yet  at  the  autopsy  we  may 
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find  entire  masses  of  nlascular  tissue*  transformed  into  abscesses. 
Fns  has  been  found  within  three  or  four  days  of  the  onset  of  the  dis- 
ease. Suppuration  is  not,  however,  necessarily  attended  with  fatal 
results,  and  patients  have  been  known  to  recover  after  the  evacuation 
of  very  large  abscesses.  When  the  course  of  the  disease  is  more  be- 
nign it  may  terminate  by  resolution;  in  this  case  the  muscles  gen- 
eraUy  remain  more  or  less  rigid  for  a  considerable  period  of  time, 
impeding  in  great  part  the  movements  of  the  affected  limbs. 

Primary  Acute  Infectious  Polymyositis. — This  disease,  which  has 
been  studied  by  Unverricht,  Marchand,  Hepp,  Larger,  and  Gouget, 
presents  a  clinical  picture  differing  very  markedly  from  that  which 
we  have  just  drawn.  In  this  form  suppuration  never  occurs,  and  fur- 
thermore the  disease,  instead  of  being  localized  in  any  muscle  or 
group  of  muscles,  involves  almost  the  entire  muscular  system.  But 
that  is  not  all,  and  we  shall  see  by  a  study  of  the  symptoms  and  of 
the  course  of  the  disease  that  we  have  here  to  do  with  an  indepen- 
dent morbid  entity. 

The  prodromic  i)eriod  of  acute  infectious  polymyositis  may  be 
very  long.  For  weeks  or  months  the  patient  may  complain  of  fa- 
tigue and  unusual  lassitude,  but  in  general  this  x>6riod  lasts  only 
from  three  to  five  weeks.  The  first  manifestations  of  the  disease  are 
oedema,  pain,  and  redness.  The  oedema,  at  first  of  slight  extent  and 
painless,  is  commonly  localized  on  the  extremities  or  the  face.  The 
redness,  more  or  less  pronounced,  appears  on  the  face,  extremities, 
or  abdomen.  The  erythema  is  seen,  on  examination,  to  be  due  to 
the  presence  of  little  spots,  not  elevated  above  the  surface,  more  or 
less  confluent,  and  disappearing  on  pressure.  The  pains  gradually 
increase  in  severity,  and  the  patient,  who  at  first  feels  only  an  unu- 
sual fatigue  and  some  gastric  disturbance,  is  soon  forced  by  the  pain 
to  take  to  his  bed.  It  is  at  this  time  that  the  grave  symptoms  de- 
clare themselves.  Occasionally  they  may  be  at  their  height  by  the 
end  of  from  eight  to  twelve  days,  but  usually  their  full  development 
does  not  take  place  until,  as  we  have  seen,  the  expiration  of  from 
three  to  five  weeks.  At  this  time  the  patient  often  has  a  succession 
of  chills  and  the  temperature  rises  to,  or  exceeds,  104°  F.  The 
oedema  becomes  hard,  and  the  pains  grow  so  violent  that  the  patient 
instinctively  restricts  all  motion,  and  lies  stiff  and  as  if  strapped  to 
his  bed.  The  muscles  seem  to  be  in  a  state  of  contraction,  holding 
the  limbs  in  semiflexion;  they  do  not  react  to  electrical  stimula- 
tion.    The  tendon  reflexes  are  abolished  (Hepp) . 

Perspiration  is  most  commonly  very  abundant;  the  urine  is  dark 
in  color  and  sometimes  contains  albumin ;  the  tongue  is  dry ;  the 
thirst  is  intense;  constipation  is  the  rule.     The  pulse  is  small,  the 
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liver  and  spleen  are  enlarged,  and  very .  frequently  lobar  pnen. 
monia  is  present.  The  latter  is  generally  one  of  the  later  com- 
plications. 

All  the  muscles  are  more  or  less  affected ;  those  of  the  thorax  and 
of  the  pharynx  lose  their  functional  power,  and  the  patient  succumbs 
to  exhaustion  or  to  suffocation  and  asphyxia,  a  result  to  which  the 
pneumonia  often  contributes. 

In  certain  cases,  unfortunately  rare,  after  the  disease  has  existed 
for  a  considerable  period  it  may  begin  to  recede,  and  the  patients 
then  enter  upon  a  period  of  convalescence,  which  is  always  of  long 
duration. 

Chronic  Myositis. 

The  symptoms  of  chronic  myositis  are  often  but  slightly  marked. 
The  affection  may  follow  an  acute  attack,  or  it  may  be  chronic  from 
the  beginning.  Careful  palpation  enables  us  to  discover  that  the 
muscle  is  as  it  were  thickened  and  at  the  same  time  painful.  There 
may  be  diflSculty  in  movement;  sometimes  we  even  find  atrophy  and 
resulting  deformity. 

The  most  interesting  variety  of  chronic  myositis  is  that  which  has 
been  described  under  the  name  of  ossifying  myositis.  We  may  dis- 
tinguish two  forms  of  this  disease.  The  first  is  characterized  by 
bony  formations  in  the  body  of  a  muscle  constantly  exposed  to  slight 
injuries,  such  for  instance  as  the  abductor  muscle  in  a  cavalryman. 
The  second  variety  is  the  disease  studied  by  Miinchmeyer  and  called 
progressive  ossifying  myositis.  This  affection,  concerning  the  nature 
and  pathogenesis  of  which  we  know  but  little,  begins  during  later 
childhood,  and  is  characterized  by  an  ossification  of  the  muscles,  the 
process  starting  with  those  of  the  back  of  the  neck.  There  is  at  first 
a  swelling  of  this  region,  which  swelling  gradually  disappears  and  is 
replaced  by  an  indurated  nodule.  This  process  is  repeated  and  the 
work  of  ossification  goes  on,  invading  in  turn  the  muscles  of  the 
back,  the  neck,  and  the  shoulder.  As  a  inile  the  disease  lasts  not 
less  than  ten  or  twelve  years,  slowly  progressing  toward  a  fatal  ter- 
mination. 

Diagnosis. — Simple  acute  myositis  is  an  affection  the  diagnosis  of 
which  is  easy.  The  pain  limited  to  a  certain  muscular  region,  the 
prominence  of  the  affected  muscle  above  the  surrounding  surface,  the 
wooden  feeling  imparted  to  the  palpating  fioger,  leave  in  general  lit- 
tle doubt  as  to  the  condition  present.  The  general  symptoms,  the 
fever  accompanying  pain  in  the  extremities,  may  give  rise  to  a  sus- 
picion of  acute  articular  rheumatism,  but  in  the  latter  disease  the 
pain  is  most  intense  in  the  articulations,  which  are  very  evidently 
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distended  with  iSiiid,  while  nothing  similar  is  seen  in  myositis  in 
which  the  joints  are  unaffected. 

The  symptoms  might  also  suggest  a  phlegmon  of  the  cellular  tis- 
sue, e8i)ecially  when  a  pulpy  feeling  or  even  fluctuation,  indicative  of 
suppuration,  follows  the  primary  induration.  The  shape  of  the  af- 
fected region  and  the  deeper  situation  of  the  bogginess  felt  on  palpa- 
tion will  enable  us  to  exclude  a  phlegmon. 

In  the  case  of  primary  infectious  myositis  the  diagnosis  may  pre- 
sent greater  difficulties,  and  because  of  the  comparative  rarity  of  the 
disease  it  is  very  possible  for  the  physician  to  go  astray.  In  the 
presence  of  the  grave  general  symptoms  observed  at  the  onset  of  the 
disease  one's  attention  may  be  turned  away  from  the  muscular  sys- 
tem and  directed  to  any  one  of  a  number  of  other  organs.  The  vio- 
lence of  the  fever,  the  loss  of  apx)etite,  and  the  general  depression 
may  lead  one  to  think  of  an  eruptive  fever  or  an  acute  articular  rheu- 
matism of  malignant  type.  Thus  it  is  necessary  to  eliminate  cere- 
bral rheumatism,  typhoid  fever,  osteomyelitis,  circumscribed  phleg- 
mon, pyaemia,  suppurative  arthritis,  ulcerative  endocarditis,  etc. 

In  the  case  of  polymyositis,  the  symptoms  may  suggest  glanders 
or  trichinosis;  occasionally  indeed  the  diagnosis  from  the  latter 
affection  is  one  of  great  delicacy.  But  it  should  be  remembered  that 
trichinosis  begins  usually  in  the  muscles  of  the  face  and  in  the 
tongue,  while  in  polymyositis  it  is  the  muscles  of  the  extremities 
that  are  first  attacked ;  furthermore,  in  trichinosis  the  disease  is  lo- 
calized especially  in  the  flexor  mus61es  of  the  extremities,  while  on 
the  contrary  it  is  the  extensor  muscles  that  are  principally  affected  in 
polymyositis. 

In  order  to  avoid  confusion  with  the  affections  just  mentioned  and 
to  establish  a  correct  diagnosis,  we  must  carefully  study  the  progress 
of  the  disease ;  the  patient  sliould  be  examined  with  attention,  the 
exact  seat  of  his  pain  being  noted;  by  palpation  we  may  also  arrive 
at  an  appreciation  of  the  pathological  condition  of  the  muscles.  But 
in  spite  of  everything,  in  certain  obscure  cases  in  which  the  deeper 
muscles  are  the  first  attacked,  we  may  be  obliged  to  withhold  a  diag- 
nosis for  a  time. 

After  having  established  the  presence  of  inflammation  of  the  mus- 
cular tissue,  we  have  to  detei^mine  the  variety  of  myositis  that  is  be- 
fore us.  And  in  the  first  place  whether  it  is  a  primary  or  a  secon- 
dary myositis — usually  a  matter  of  but  little  difficulty.  If  the 
patient  is  already  suffering  from  some  infectious  disease  (small-pox, 
typhoid  fever,  etc.)  we  must  attribute  the  muscular  inflammation  to 
this  infection.  We  ought  also,  in  the  case  of  an  infectious  myositis, 
to  distinguish  the  particular  variety  with  which  we  have  to  deal. 


592  BEAUMETZ— DISEASES  OF  THE  MUSCLES. 

With  this  object  in  view  we  must  bear  in  mind  the  distinctive  points 
in  the  symptomatology  above  described. 

In  the  case  of  chronic  myositis  it  is  sometimes  difficult  to  deter- 
mine whether  we  have  to  do  with  a  primary  myositis  or  with  an  in- 
flammation of  a  rheumatic  nature.  Some  writers,  indeed,  make  no 
distinction  between  myositis  and  muscular  rheumatism.  We  must 
also  not  forget  that  both  syphilis  and  tuberculosis  may  produce  an 
inflammation  of  the  muscular  tissues. 

Prognosis, — Acute  simple  myositis  usually  terminates  in  recovery. 
Even  when  the  inflammation  proceeds  to  suppuration,  the  patient's 
condition  is  not  necessarily  serious,  for  after  the  evacuation  of  the 
pus  perfect  recovery  may  ensue.  We  may  therefore  regard  this  form 
of  myositis  as  benign.  It  is  very  different,  however,  with  infectious 
myositis.  Here  we  are  in  the  presence  of  a  grave  affection,  and  even 
when  the  symptoms  are  not  of  extreme  severity  we  should  always  be 
reserved  in  our  prognosis.  The  entire  organism  is  infected  and  a 
cure  is  the  exception  rather  than  the  rule.  In  the  hyperacute  cases 
the  patient  may  be  taken  away  within  a  few  days,  presenting  symi> 
toms  of  extreme  exhaustion.  Sometimes  the  disease  progresses  more 
slowly,  but  death  follows  just  as  surely.  In  a  few  more  fortunate 
cases  the  general  symptoms  gradually  subside  and  convalescence  is  es- 
tablished ;  but  despite  these  exceptional  occurrences  the  prognosis  of 
primary  infectious  myositis  should  be  regarded  as  of  extreme  gravity. 

In  the  case  of  chronic  myositis  the  question  of  death,  at  least  of 
speedy  death,  does  not  enter  into  consideration.  The  disease  may 
occasion  deformity  and  functional  impairment,  but  even  the  most 
dreaded  form,  that  described  above  under  the  name  of  i^rogressive 
ossifying  myositis,  advances  very  slowly.  We  can  hardly  look  for  a 
cure  of  this  disease,  but  its  progress  is  so  slow  that  a  fatal  termina- 
tion through  exhaustion  need  not  be  anticipated  under  twelve  or  fif- 
teen years. 

Treatment.— The  treatment  to  be  adopted  in  the  case  of  myositis 
will  vary  according  to  the  form  of  the  disease  with  which  we  have  to 
do.  In  the  simple  acute  form  we  should  secure  complete  rest  for  the 
patient  and  immobilize  as  far  as  possible  the  diseased  parts.  At  the 
beginning  we  may  employ  blood-letting  under  the  form  of  wet  cups, 
or  mild  revulsion  obtained  by  applications  of  the  tincture  of  iodine 
or  by  punctate  cauterizations.  If  in  spite  of  this  the  inflammation 
shows  no  tendency  to  subside  we  must  envelop  the  parts  in  a  moist 
antiseptic  dressing.  If  pus  forms  it  must  be  evacuated  as  soon  as  its 
presence  is  recognized.  After  the  opening  has  been  made  the  cavity 
must  be  carefully  drained  and  washed  out  twice  a  day  with  a  warm 
antiseptic  solution,  either  of  corrosive  sublimate  QL :  2,000)  or  of  car- 


CHRONIC  MYOSITIS.  593 

bolic  acid  (1 :  90) .  Under  this  treatment  the  suppurative  process  will 
gradually  subside,  and,  the  drainage  tube  being  shortened  each  day, 
cicatrization  of  the  entire  cavity  will  eventually  be  obtained. 

When  a  certain  degree  of  rigidity  of  the  muscle  remains  after  an 
attack  of  acute  simple  myositis,  or  when  more  or  less  induration  per- 
sists, the  parts  should  be  smeared  with  Neapolitan  ointment.  In  the 
chronic  forms,  whether  following  an  acute  attack  or  chronic  from  the 
outset,  we  must  have  recourse  to  the  continuous  current  or  to  mas- 
sage. In  the  case  of  progressive  ossifying  myositis  the  only  remedy 
that  need  be  mentioned  is  the  iodide  of  potassium. 

In  the  case  of  simple  acute  myositis  the  general  treatment  is  usu- 
ally of  secondary  importance.  For  the  relief  of  the  pain  and  the 
fever  we  may  give  quinine,  antipyrin,  or  some  one  of  the  other  anal- 
gesic antipyretics.  If  suppuration  occurs  the  strength  of  the  patient 
must  be  maintained  by  tonics  and  stimulants,  and  the  gastro-intesti- 
nal  troubles  must  be  combated  by  the  administration  of  some  mild 
laxative  together  with  an  intestinal  antiseptic,  such  as  salol,  benzo- 
naphthol,  etc. 

For  the  relief  of  primary  infectious  myositis  a  great  number  of 
local  and  general  measures  have  been  recommended.  In-  the  form 
characterized  by  a  tendency  to  suppuration,  Brunon  advises  a  treat- 
ment which  varies  according  to  the  particular  case.  In  the  hyper- 
acute cases  he  limits  his  efforts  to  tlie  attempt  to  maintain  the  pa- 
tient's strength  by  means  of  stimulants  and  alcohol.  In  the  less 
acute  form  he  administers  preparations  of  cinchona,  and  gives  exit  to 
the  pus  as  soon  as  it  has  formed.  In  the  mild  form  he  has  recourse 
to  local  counter-irritation  or  to  mercurial  inunctions,  either  alone  or 
accompanied  by  the  application  of  compresses  wet  in  a  carbolic  solu- 
tion after  the  method  practised  by  Scriba  of  Tokio. 

In  the  non-suppurative  variety,  that  which  I  have  specially  desig- 
nated by  the  name  of  polymyositis,  wet  cups  or  flying  blisters  have 
been  applied;  moist  compresses  have  been  employed;  antiseptic 
baths  and  hot  douches  have  been  used ;  and  finally  the  whole  list  of 
antipyretics  (salicylate  of  sodium,  salol,  naphthol,  etc.)  and  of  tonics 
(cinchona,  etc.)  have  been  administered  internally. 

In  my  opinion,  we  ought  always  in  the  case  of  an  infectious 
disease  to  have  two  indications  present  to  our  minds,  viz.,  (1)  to 
strengthen  the  organism  and  so  increase  its  resisting  powers,  and 
(2)  to  endeavor  to  neutralize  the  action  of  the  micro-organisms  and 
of  their  toxins  by  means  of  antiseptics.  I  would  therefore  adminis- 
ter to  a  patient  suffering  from  infectious  myositis,  whatever  its  form 
might  be,  tonic  preparations,  at  the  head  of  which  I  would  place  kola 
nut.  By  reason  of  the  caffeine,  the  tannin,  and  the  kola  red  which 
Vol.  n.— 38 
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this  drug  contains,  it  is  an  excellent  tonic,  acting  in  a  particularly 
powerful  way  upon  the  heart  and  circulation.  In  addition  I  would 
advise  the  administration  of  cinchona  and  of  alcohol  in  small  quanti- 
ties under  the  form  of  some  heavy  wine.  In  certain  cases  I  prefer 
the  use  of  quinine  (the  hydrochlorate)  to  that  of  cinchona.  From  the 
beginning  the  patient  should  be  kept  on  a  milk  diet  which  will  main- 
tain the  strength  and,  by  reason  of  its  diuretic  action,  favor  the  elimi- 
nation of  the  toxins  and  the  waste  organic  products.  The  patient 
should  also  be  allowed  to  drink  as  much  as  he  desires  of  some  acidu- 
lated beverage,  such  as  lemonade  or  orangeade. 

In  the  first  rank  of  antiseptic  drugs  in  these  cases  I  would  place 
a  soluble  naphthol  which  Stackler  and  myself  have  recently  intro- 
duced under  the  name  of  asaprol.  This  possesses  very  feeble  toxic 
properties  but  a  marked  antiseptic  action,  and  by  reason  of  its 
ready  solubility  it  is  the  remedy  of  choice  in  all  cases  when  it  is  de- 
sired to  act  directly  upon  all  the  tissues  of  the  organism.  It  should 
be  given  in  doses  3  to  4  gm.  (45  to  60  grains)  a  day,  either  in  cap- 
sules or  in  a  solution  of  the  strength  of  15  grains  to  each  tablespoon- 
ful.  The  solution  may  be  flavored  with  syrup  of  bitter  orange  i)eel 
or  with  a  little  anisette.  Asaprol  possesses  the  great  advantages,  to 
mention  only  these,  that  it  does  not  diminish  the  secretion  of  urine 
and  is  so  feebly  toxic  that  it  can  be  administered  for  a  considerable 
period  of  time  without  inconvenience. 

A  measure  which  I  would  also  recommend  is  the  warm  bath,  or, 
when  this  cannot  be  given,  sponging  with  warm  water  to  which  is 
added  some  aromatic  alcohol.  There  are  of  course  other  indications 
to  be  met  in  the  treatment  of  this  affection.  Locally  we  may  employ 
mild  counter-irritation  and  antiphlogistic  measures;  and  when  an 
abscess  is  present  it  should  be  opened  as  soon  as  possible  and  then 
treated  antiseptically. 

In  following  out  the  principles  above  enumerated  we  shall  be  in 
the  best  position  for  conducting  our  infected  patients  to  a  state  of 
health.  Nevertheless  we  shall  often  see  our  therapeutic  efforts  come 
to  naught,  the  disease  remaining  beyond  the  resources  of  our  art. 

Secondaby  Myositis. 

The  muscles  may  become  inflamed  in  consequence  of  a  large  num- 
ber of  influences  acting  upon  them  from  without.  In  the  first  place 
an  inflammation  which  is  primarily  limited  to  a  certain  region,  to  one 
tissue  or  one  organ,  may  advance  slowly  and  gradually  involve  the 
neighboring  muscles,  giving  rise  to  what  has  been  called  **  myositis 
by  propagation."    The  best  example  that  I  can  give  of  this  form  of 
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myositis  is  the  inflammation  which  is  developed  in  a  muscle  in  close 
relation  with  an  inflamed  articulation.  It  is  a  common  observation 
in  cases  of  arthritis  to  see,  simultaneously  with  the  joint  a£fection, 
painful  symptoms  limited  to  the  group  of  muscles  in  close  proximity 
to  the  affected  articulation.  Examination  also  shows  a  certain  de- 
gree of  induration  in  the  affected  muscle,  and,  in  the  course  of  time  a 
more  or  less  pronounced  atrophy  resulting  from  the  long-continued 
chronic  inflammation. 

The  inflammatory  process  may  travel  from  any  focus  whatever  and 
invade  the  neighboring  muscular  tissue.  In  very  many  cases  of  sec- 
ondary myositis  more  even  than  in  the  primary  disease  the  symptoms 
are  often  masked  by  those  of  the  more  important  disease  and  thus 
pass  unperceived. 

Alongside  of  myositis  by  propagation  we  may  mention  a  "  toxic 
myositis."  We  are  still  very  much  in  the  dark  as  to  the  inflamma- 
tory action  that  poisons  are  capable  of  exciting  in  muscular  tissue. 
I  refer  here,  of  course,  to  mineral  or  vegetable  poisons,  leaving  out 
of  consideration  the  microbial  poisons  or  toxins,  upon  which  we  pos- 
sess as  yet  but  few  data.  These  toxic  substances  certainly  exert  an 
injurious  action  upon  the  muscles,  but  this  is  chiefly  of  a  trophic 
nature,  and  its  consideration  must  be  reserved  for  a  later  section. 
We  might  mention  here  only  the  acute  steatosis,  referred  to  by 
Hayem,  which  occurs  in  the  muscles  under  the  influence  of  poisoning 
by  phosphorus,  although,  strictly  speaking,  there  is  no  inflammatory 
process  here  present.  Cornil  has  noted  the  occurrence  of  the  lesions 
of  diffuse  myositis  in  a  case  of  poisoning  by  ammonia. 

As  one  may  see,  our  knowledge  of  this  subject  is  still  very  incom- 
plete, and  we  must  rely  upon  time  to  fill  up  the  parts  that  are  want- 
ing. We  know  much  more  of  the  form  of  secondary  myositis  of 
which  I  now  propose  to  speak,  in  which  the  muscular  lesions  are 
produced  in  the  course  of  an  acute  or  chronic  general  disease.  This 
variety  of  muscular  disease  I  would  call 

Symptomatic  Jlyo&itis, 

When  we  consider  the  importance  of  the  muscular  tissue  in  the 
organism,  we  may  well  imagine  a  priori  that  every  general  disease 
ought  to  affect  it  more  or  less ;  and  in  fact  lesions  of  the  muscles 
have  been  observed  in  a  very  large  number  of  general  diseases. 
Often,  however,  these  lesions  are  overshadowed  or  even  remain  with- 
out any  external  sign  of  their  existence,  whence  it  results  that  the. 
study  of  these  forms  of  myositis  belongs  almost  exclusively  to  the 
domain  of  pathological  anatomy. 

I  shall  divide  the  study  of  symptomatic  myositis  into  four  sec- 
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tions.  In  the  first  we  shall  study  the  mnscular  inflammation  caused 
by  fevers  and  infectious  disease  properly  so  called;  in  a  second  we 
shall  consider  rheumatism  of  the  muscles ;  in  a  third  syphilis,  and 
in  a  fourth  tuberculosis. 

The  type  of  symptomatic  myositis  occumng  in'  fevers  is  fur- 
nished by  the  myositis  complicating  typhoid  fever.  It  is  to  Zenker 
and  Waldeyer  that  we  are  indebted  for  our  first  knowledge  of  this 
variety  of  muscular  inflammation.  Hayem  has  completed  the  work 
of  these  authors  and  has  directed  special  attention  in  a  number  of 
interesting  articles  to  the  subject  of  secondary  infectious  myositis. 
The  occurrence  of  myositis  has  been  noted  in  typhoid  fever,  small- 
pox, scarlatina,  measles,  erysix)elas,  diphtheria,  pernicious  jaandioe, 
infectious  endocarditis,  and  glanders.  We  may  indeed  assert  that  all 
infections  diseases,  whether  the  micro-organism  be  already  recog- 
nized and  isolated  or  whether  its  presence  be  only  suspected,  may 
lead  to  muscular  inflammation.  In  this  category  I  do  not  hesitate  to 
include  influenza,  although  we  have  as  yet  no  anatomical  proofs  es- 
tablishing a  connection  of  this  sort.  I  find  my  justification  for  this 
inclusion  in  a  case  observed  by  me  during  the  epidemic  of  1889-90. 
A  young  man  of  twenty-one  years,  without  any  constitutional  taint, 
was  attacked  by  the  grippe  and  presented  symptoms  of  broncho- 
pneumonia and  of  gastro-intestinal  disturbance.  The  patient  had  a 
rather  long  period  of  convalescence,  but  he  finally  recovered  and  by 
the  end  of  two  months  his  attack  was  nothing  more  than  a  memory. 
At  this  time,  while  mounting  a  horse  he  suddenly,  without  being 
conscious  of  having  made  any  special  effort,  felt  a  sharp  pain  in  the 
upper  and  anterior  part  of  the  left  thigh.  He  was  unable  to  continue 
riding  and  could -not  even  return  to  his  home  on  foot.  Upon  exam- 
ination a  very  severe  pain  was  found  localized  in  the  adductors,  and 
in  the  course  of  the  following  days  an  ecchymosis  of  the  skin  cover- 
ing this  portion  appeared  and  confirmed  the  diagnosis  which  had 
been  already  made  of  rupture  of  the  muscle.  I  am  convinced  that 
this  rupture  had  been  made  possible  by  a  myositis  due  to  the  action 
of  the  grippal  infection. 

Hayem,  in  the  work  above  referred  to,  gives  the  following  table: 

Myositis  occurred  22  times  in  24  cases  of  small-pox. 
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Among  all  infectious  diseases  two  are  of  special  importance  from 
the  point  of  view  that  now  concerns  us,  viz.,  typhoid  fever  and  small- 
pox, to  which  I  would  add  measles,  a  disease  which  was  the  proba- 
ble cause  of  a  sclerosing  myositis  in  a  case  recently  reported  by 
Gaucher  and  Marage. 

Pathological  Anatomy. — At  the  autopsy  the  muscles  are  found 
swollen  and  rigid;  their  color  may  vary  from  a  dark  red  to  brown- 
ish ;  in  their  substance  are  seen  points  of  rupture  of  the  fibres  and 
small  hemorrhagic  or  purulent  foci. 

Hayem  describes  three  degrees  of  symptomatic  myositis.  In  the 
first  degree  the  lesions  are  not  very  clearly  marked ;  the  muscles  are 
indurated  and  swollen,  and  their  color  is  darker  than  normal.  Under 
the  microscope  the  muscular  fibres  present  a  granular  or  sometimes 
waxy  appearance,  and  there  is  seen  to  be  a  beginning  increase  in  the 
nuclei  of  the  muscular  cells  and  of  the  internal  perimysium. 

In  the  second  degree  the  muscular  tissue  is  seen  to  be  paler ;  cer- 
tain of  the  bundles  are  of  a  grayish-pink  color,  others  are  yellowish 
or  whitish.  There  is  also  an  extravasation  of  blood,  and  the  tissue 
becomes  very  brittle.  Under  the  microscope  we  find  the  lesions  of 
the  first  form  in  a  more  advanced  state ;  the  altered  fibres  are  broken, 
the  nuclei  are  much  increased  in  number,  and  we  recognize  the  lesions 
of  granular  and  waxy  degeneration.  Fatty  granules  are  found  espe- 
cially in  the  granular  degenerated  fibres ;  the  waxy  fibres  are  broken 
into  larger  masses. 

In  the  third  degree  we  find  ruptures  of  the  muscular  tissue  and 
extensive  eflfusions  of  blood  or  even  purulent  collections.  The  mus- 
cle is  very  soft  and  friable,  its  color  is  yellowish,  grayish,  or  brown- 
ish, and  the  fibres  are  separated.  But  alongside  of  this  destructive 
process  proceeds  one  of  repair  which  is  very  interesting  to  observe. 
There  is  a  true  regeneration  of  the  muscular  tissue  starting  from  the 
nuclei  of  the  muscles  and  also  from  those  of  the  internal  perimysium. 

There  are  three  points  of  particular  importance  in  the  pathologi- 
cal anatomy  of  this  form  of  myositis,  viz.,  the  work  of  regeneration, 
of  which  I  have  just  spoken,  and  the  granular  and  waxy  degenera- 
tions. We  know  that  granular  degeneration  is  characterized  by  a 
deposit  of  fine  granules  in  the  substance  of  the  primary  fibres.  The 
vitreous  degeneration,  which  is  called  waxy  by  Zenker,  consists  in  a 
tumefaction  of  the  primary  fibre,  the  muscular  elements  of  which  have 
become  transformed  in  mass  into  a  substance  having  a  shining  aspect. 

In  typhoid  fever  we  meet  especially  with  waxy  degeneration,  and 
in  small-pox  with  granular  degeneration. 

Etiology. — As  regards  the  pathogenesis  of  these  inflammations, 
the  increased  temperature  due  to  the  fever  was  formerly  looked  upon 
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as  a  factor  of  the  greatest  importance.  While  not  denying  wholly 
the  influence  of  this  cause,  I  believe  that  there  is  another  factor  of 
much  greater  importance.  Here  again  we  have  to  consider  the  ac- 
tion of  microbes.  In  a  lecture  on  typhoid  fever  recently  published, 
Achard  has  expressed  himself  as  follows:  ^ These  forms  of  myositis 
associated  with  typhoid  fever  are  produced  by  micro-organisms,  and 
in  our  case  we  were  able  to  detect  Eberth's  bacillus  together  with  the 
staphylococcus  albus  in  the  fluid  withdrawn  by  aspiration."  It  can 
therefore  not  be  doubted  that  the  micro-organisms  are  the  essential 
factors  in  the  production  of  the  muscular  inflammations  occurring  in 
the  course  of  acute  infectious  diseases. 

The  symptomatology  of  these  forms  of  myositis  is  often  obscure, 
and  in  many  cases  there  is  nothing  to  lead  us  to  suspect  the  condition 
which  is  revealed  at  the  autopsy.  Nevertheless  the  fatigue  and  feel- 
ing of  lassitude,  which  are  among  the  first  symptoms  of  an  infectious 
fever,  must  certainly  be  due  to  inflammation  of  the  muscular  tissue. 
This  depression,  a  feeling  as  though  the  limbs  were  broken,  and 
vague  pains  referred  to  the  muscles  are  present  more  especially  in 
typhoid  fever,  small-pox,  and  influenza.  I  do  not,  however,  believe 
that  we  ought  to  refer  the  intense  rachialgia  which  accompanies  the 
onset  of  small-pox  to  a  myositis  affecting  the  dorsal  and  lumbar  mus- 
cles. That  is  ratlier,  in  my  opinion,  a  phenomenon  referable  to  the 
spinal  nerve  centres,  the  rapidity  of  its  appearance  and  its  immediate 
intensity  arguing  against  the  supposition  that  it  is  of  muscular 
origin. 

But  in  addition  to  these  indefinite  symptoms,  which  may  easily 
be  confounded  with  those  of  the  original  malady,  we  find  others  more 
precise.  Small-pox  and  especially  typhoid  fever  furnish  us  with  ex- 
amples of  this  kind.  We  find  certain  muscles  or  groups  of  muscles 
more  painful  than  others,  and  it  is  especially  the  recti  abdominis, 
the  pectorals,  the  adductors,  and  the  muscles  of  the  extremities  that 
are  chiefly  affected.  Their  contraction  causes  pain,  and  palpation 
enables  us  to  map  out  the  inflammatory  induration  of  which  they  are 
the  seat. 

The  most  frequent  complication  of  myositis  is  muscular  hemor- 
rhage, which  is  not  infrequently  observed  in  typhoid  fever.  It  is 
this  fact,  indeed,  which  has  drawn  the  attention  of  clinicians  to  the 
muscular  lesions  occurring  in  the  course  of  this  affection ;  and  for  a 
considerable  time  the  only  recognized  form  of  symptomatic  myositis 
was  that  complicating  typhoid  fever.  The  muscular  hemorrhage 
takes  place  during  the  third  or  fourth  week  of  the  disease,  and  is  the 
result  of  the  rupture  of  the  muscular  fibres  which  occurs  during  con- 
traction.    It  is  for  this  reason  that  the  hemorrhage  is  most  commonly 
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observed  in  the  rectus  abdominis  muscle,  which  is  the  one  that  enters 
into  action  whenever  the  patient  turns  in  bed  or  attempts  to  sit  up. 

When  hemorrhage  has  taken  place  we  find  a  painful  tumefaction 
at  the  site  of  the  lesion,  which  is  indurated,  somewhat  elastic,  and 
occasionally  fluctuating.  In  the  course  of  a  few  days  an  ecchymosis 
api)ear8  under  the  skin;  this  may  gradually  become  absorbed,  pre- 
senting all  the  colors  indicative  of  this  process,  or  may  become  the 
seat  of  suppuration.  In  the  latter  case  the  skin  becomes,  red  and  hot, 
there  may  be  some  fever,  and  all  the  signs  point  to  the  presence  of 
pus,  which  should  immediately  be  evacuated. 

In  the  category  of  muscular  inflammations  which  we  are  now  con- 
sidering I  would  range  that  described  by  Gaucher  and  Marage  under 
the  name  of  the  myositis  of  measles.  The  case  reported  by  these 
authors  was  that  of  a  child  seven  years  of  age  who  presented  symp- 
toms of  a  chronic  myositis  in  the  right  calf  and  torticollis  aflfecting 
the  stemo-cleido-mastoid  muscle  of  the  left  side,  consequent  upon  an 
attack  of  measles. 

The  forms  of  secondary  myositis  which  we  have  just  been  study- 
ing exert  a  very  feeble  influence  upon  the  progress  of  the  disease 
which  gives  rise  to  them.  Nevertheless  if  suppuration  occurs  we  have 
a  complication  that  may  be  of  serious  import  by  reason  of  the  de- 
pressed condition  of  the  organism  already  weakened  through  the 
action  of  the  primary  disease,  and  which  may  retard  recovery  even 
if  it  leads  to  nothing  more  grave. 

Treaiment, — There  is  almost  nothing  to  add  here  to  what  I  have 
said  in  the  corresponding  section  under  the  heading  of  primary  myo- 
sitis. At  the  beginning  we  may  combat  the  inflammation  of  the  mus- 
cles by  means  of  mild  revulsives.  If  a  rupture  has  occurred  and  been 
followed  by  hemorrhage,  immobilization  of  the  part  or  light  com- 
pression will  usually  bring  about  resorption  of  the  effused  blood; 
only  occasionally  will  it  be  necessary  to  make  an  incision  into  the 
muscle.  If  pus  forms  we  must  evacuate  it  and  treat  the  wound  anti- 
septically.  In  the  chronic  sclerosing  form  we  must  have  recourse  to 
inunctions  with  Neapolitan  ointment,  electricity,  and  methodical 
massage. 

Rheumatic  Myositis. 

I  remarked  above,  when  speaking  of  acute  primary  myositis,  that 
certain  authors  regarded  this  as  belonging  to  the  class  of  rheumatic 
diseases.  Indeed  we  are  always  tempted  to  refer  muscular  inflamma- 
tions to  the  agency  of  the  rheumatic  poison.  I  believe,  however, 
that  there  is  an  independent  acute  primary  myositis,  such  as  has 
been  described  above,  and  that  apart  from  this  there  is  a  rheumatic 
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myositis  such  as  we  shall  now  study.  Inflammations  of  this  charac- 
ter affect  both  sexes  and  all  ages,  and  accompany  or  alternate  with 
other  manifestations  of  the  disease.  This  fact  and  that  of  heredity 
are  the  main  points  upon  which  we  may  base  a  diagnosis. 

Bheumatic  myositis  may  be  acute,  subacute,  or  chronic.  Changes 
of  temperature  play  an  important  part  in  the  etiology  of  the  individ- 
ual attacks,  and  we  thus  find  them  of  more  frequent  occurrence  dur- 
ing warm  weather.  At  this  time  the  skin  is  more  active,  and  one  is 
more  exposed  to  sudden  chills  from  checking  of  the  perspiration- 
Overwork  and  fatigue  are  also  to  be  classed  among  the  etiological 
factors. 

The  pathological  anatomy  of  rheumatic  myositis  is  not  well  un- 
derstood. The  occasion  for  making  an  autopsy  on  a  subject  of  this 
disease  seldom  presents  itself,  and  it  has  been  disputed  that  there 
are  any  material  lesions  of  the  muscle.  However,  Hayem  has  exam- 
ined the  muscles  of  several  persons  who  have  died  during  the  course 
of  acute  articular  rheumatism,  and  has  found  the  muscular  fibres 
rigid,  swollen,  and  slightly  granular.  Other  observers  have  stated 
that  waxy  degeneration  was  present.  Suppuration  does  not  ordi- 
narily occur  in  this  form  of  myositis,  though  it  might  exceptionally 
take  place.  The  most  important  lesion  occurring  in  rheumatic  myo- 
sitis is  atrophy  of  the  muscle  or  muscles  affected. 

Symptoms. — The  acute  form  of  rheumatic  myositis  is  accompa- 
nied by  very  severe  pains  which  the  slightest  movement  excites.  Oc- 
casionally, though  rarel}^  there  is  an  elevation  of  temperature  of 
short  duration.  The  affected  muscle  may  be  in  a  state  of  contraction. 
Usually  the  inflammation  involves  but  few  muscles.  The  best  exam- 
ples of  rheumatic  myositis  which  I  can  cite  are  the  inflammation  of 
the  stemo-cleido-mastoid,  otherwise  known  as  torticollis,  and  that  of 
the  dorso-lumbar  mass  which  goes  under  the  name  of  lumbago. 

Chronic  rheumatic  myositis  is  a  very  common  affection,  and  we 
may  say  that  the  great  majority  of  cases  of  chronic  myositis  not  fol- 
lowing the  acute  form  are  of  rheumatic  origin.  In  this  case  we  find 
the  muscles  more  or  less  indurated  and  often  shortened.  The  pain 
is  not  so  severe  as  in  the  acute  form,  but  it  nevertheless  constitutes 
an  important  symptom.  The  patients  suffer  from  movements,  and 
furthermore  pain  is  excited,  as  in  other  rheumatic  conditions,  by 
various  meteorological  changes,  such  as  a  lowering  of  the  tempera- 
ture of  the  atmosphere,  variations  in  barometric  pressure,  changes  of 
electrical  tension,  etc. 

The  diagnosis  of  rheumatic  myositis  involves  a  consideration  of 
two  points :  (1)  Have  we  to  do  with  an  affection  of  the  muscles ;  and 
(2)  isit  of  rheumatic  nature?    We  can  satisfy  ourselves  as  to  whether 
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the  muscles  are  affected  by  means  of  careful  palpation  of  the  parts, 
mapping  out  exactly  the  limits  of  the  painful  region ;  in  this  way  we 
may  easily  exclude  other  causes  of  suffering,  such  as  neuralgia,  by 
observing  that  the  pain  is  felt  in  greatest  intensity  in  the  body  of  the 
muscle  and  at  its  points  of  insertion,  and  not  along  the  course  of  one 
of  the  main  nerve  trunks.  In  regard  to  the  second  point  we  must 
base  our  opinion  upon  the  hereditary  and  personal  antecedents  of  the 
patient.  We  should  remember  also  that  the  temperature  in  rheu- 
matic myositis,  even  in  the  most  acute  forms,  is  seldom  elevated  to 
any  great  extent,  and  that  suppuration  is  an  absolute  rarity. 

The  prognosis  is  in  general  favorable;  nevertheless  we  should 
not  forget  that  chronic  myositis  may  persist  for  a  very  long  time  and 
may  be  the  cause  of  atrophy  of  the  muscle. 

Treatment — In  acute  cases  we  should  have  recourse  to  revulsives 
and  to  analgesic  and  antiseptic  remedies,  such  as  salicylate  of  sodium 
and  asaprol.     Quinine  and  antipyrin  may  also  be  of  service. 

In  chronic  rheumatic  myositis  there  are  three  therapeutic  meas- 
ures which  may  give  good  results,  viz.,  hydrotherapy,  electricity,  and 
massage ;  these  may  in  special  cases  be  employed  alternately  or  in 
combination. 

Among  the  hydrotherapeutic  measures  which  we  may  prescribe 
are  vapor  baths,  very  hot  turpentine  or  sulphur  baths,  and  hot 
douches.  The  patient  may  with  advantage  be  sent  to  some  watering- 
place  suitable  for  the  treatment  of  these  cases.  Among  these  places 
I  would  class  in  the  first  rank  Neris  and  Aix-les-Bains.  In  the  latter 
station  massage  of  the  affected  muscles,  well  carried  out  under  the 
douche,  gives  excellent  results. 

In  addition  to  hydrotherapy  we  have  mentioned  massage  and  elec- 
tricity. The  former  applied  at  the.  proper  time  is  often  an  efficacious 
means  of  combating  the  atrophy.  As  regards  electricity,  some  writ- 
ers, among  others  Weissflog  and  Danion,  express  a  preference  for  the 
faradic  current,  while  others  (Erb  and  Keraak)  recommend  the  con- 
tinuous current;  others  again  (Larat  and  Vogt)  regard  the  action  of 
sparks  from  the  static  machine  as  the  most  efficacious  in  the  treat- 
ment of  chronic  rheumatic  myositis. 

Doumer  claims  to  have  derived  great  advantage  from  the  employ- 
ment of  frankUnism  under  the  form  of  effluvation.  He  attaches  no 
importance  to  the  mode  of  application,  whether  on  the  uncovered 
skin  or  through  the  clothing,  and  says  that  equally  good  results  are 
obtained  whether  the  parts  are  naked  or  covered,  although  the  sen- 
sations of  the  patient  differ  somewhat  in  the  two  cases.  When  efflu- 
vation is  practised  on  exposed  x)arts  the  patient  feels  a  sensation  as 
of  a  fresh  current  of  air,  while  when  the  parts  are  covered  he  feels  a 


602  BEAUMETZ— DISEASES  OF  THE  MUSCLES. 

little  pricking  and  formication.  In  either  case  there  is  a  sensation  of 
heat  in  the  parts  and  very  soon  the  pain  disappears  or  is  greatly 
diminished.  A  few  sittings  are  usually  sufficient  to  bring  about  this 
favorable  result.  My  own  preference  in  the  treatment  of  chronic 
rheumatic  myositis  is  franklinism,  either  sparks  or  the  effluvation 
practised  in  the  way  recommended  by  Doumer. 

Surgical  procedures  may  be  required  for  the  relief  of  flie  shorten- 
ing of  a  muscle  that  may  take  place  in  chronic  myositis.  In  the  case 
of  torticollis,  for  example,  we  may  be  able  by  means  of  tenotomy  to 
reduce  the  deformity  caused  by  the  contracture  of  the  stemo-cleido- 
mastoid  muscle. 

Syphilitic  Myositis. 

Syphilis  may  produce  lesions  of  a  peculiar  kind  in  muscular  tis- 
sue. These  were  for  a  long  time  unrecognized,  but  their  occurrence 
is  now  admitted  by  all  writers  on  the  subject.  The  works  of  Kicord, 
Notta,  Lagneau,  Gosselin,  Maurice,  and  recently  Prost  (These  de 
Paris,  1891)  have  shown  in  a  very  clear  manner  the  part  that  syphi- 
lis plays  in  the  pathology  of  the  muscular  tissue.  All  the  muscles 
are  not  attacked  indifferently,  those  of  the  right  side  being  more  fre- 
quently invaded  than  those  of  the  left,  and  those  suffering  the  most 
which  have  the  most  labor  to  perform.  Among  these  may  be 
mentioned  especially  the  masseter,  the  stemo-cleido-mastoid,  the 
biceps,  and  the  flexor  muscles  in  general.  The  extensora  are  rarely 
the  seat  of  syphilitic  myositis,  three  cases  only  in  which  the  triceps 
brachialis  was  affected  having  been  reported.  In  most  of  the  re- 
corded cases  it  was  the  biceps  that  was  attacked. 

The  disease  may  appear  during  any  of  the  stages  of  syphilis,  but 
is  most  commonly  a  manifestation  of  the  secondary  period,  and  is 
frequently  accompanied  by  the  eruptiona  peculiar  to  this  i)eriod. 
Bheumatism  and  gout  have  been  invoked  together  with  syphilis  in 
the  etiology  of  the  inflammation.  It  has  been  said  that  while  syphi- 
lis played  the  principal  role  in  the  causation  of  the  disease,  the  mor- 
bid phenomena  were  manifested  by  preference  in  a  soil  previously 
prepared  by  rheumatism  or  gout.  Without  wishing  to  deny  wholly  the 
influence  of  these  diatheses,  I  must  confess  that  the  syphilitic  infec- 
tion appears  to  me  to  bethechief  if  not  the  exclusive  etiological  factor. 

The  following  is  what  generally  takes  place :  A  patient  presents 
himself  with  the  forearm  flexed  upon  the  arm,  and  affirms  that  he  is 
unable  to  execute  the  slightest  movement  of  extension.  Examina- 
tion shows  the  biceps  in  a  state  of  contracture  and  attempts  to  make 
forcible  extension  are  fruitless  and  only  excite  severe  pain.  The  skin 
presents  no  evidence  of  inflammatory  action  beneath,  the  color  being 
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normal  and  no  heat  being  perceptible  in  the  part.  Careful  palpation 
shows  that  the  biceps  alone  is  affected,  its  tendon  forming  a  tense 
prominence  like  a  cord.  To  judge  from  the  prominence  of  the  belly 
of  the  muscle  and  from  iis  ahortening,  it  might  be  thought  that  it  was 
in  a  state  of  contraction,  but  there  is  not  the  normal  consistency  of  a 
muscle  in  a  state  of  active  contraction;  it  is  less  hard  than  a  healthy 
muscle  should  be.  It  is  smooth,  presenting  no  knobs  or  bosses  on 
its  surface.  Strong  palpation  with  the  tip  of  the  finger  causes  pain 
at  the  bend  of  the  elbow,  at  a  point  on  the  inner  side  of  the  biceps 
tendon.  As  already  remarked,  most  intense  pain  is  caused  by  at- 
tempts at  extension  of  the  arm,  and  these  attempts  are  moreover 
utterly  fruitless,  the  movements  of  the  elbow  being  extremely  lim- 
ited. We  are  therefore  in  the  presence  of  a  patient  with  contracture 
of  the  biceps,  but  we  may  have  difficulty  in  discovering  the  cause  for 
the  contracture.  The  patient  states  that  this  condition  did  not  come 
suddenly,  but  had  been  growing  gradually  more  marked  for  some 
days.  At  first  there  was  merely  some  difficulty  in  moving  the  arm 
on  account  of  a  certain  stiffness  in  the  elbow,  and  then  it  was  found 
that  the  forearm  could  not  be  fully  extended.  This  at  first  did  not 
cause  much  inconvenience,  but  little  by  little  the  arm  became  bent  and 
stiff.  The  patient  will  frequently  be  seen  to  be  very  nervous,  and  the 
first  thought  often  is  that  the  case  is  one  of  hysteria;  but  the  sensi- 
bility of  the  skin  is  found  to  be  perfectly  normal.  Another  supposi- 
tion is  that  there  is  some  lesion  of  the  central  nervous  system ;  but 
examination  shows  no  alteration  in  the  reflexes.  Further  examina- 
tion will  reveal  the  fact,  either  in  answer  to  close  questioning  or 
through  the  discover^'  of  the  characteristic  lesions  of  the  skin  or  mu- 
cous membranes,  that  the  patient  is  suffering  from  syphilis.  In  this 
particular  instance  careful  examination  of  the  affected  region  will 
show  that  it  is  the  muscle  that  is  diseased  and  not  the  osseous  or  ar- 
ticular structures. 

In  the  case  which  I  have  just  sketched  I  have  had  in  view  syphi- 
litic myositis  of  the  biceps,  which  was  chosen  as  the  type  of  these 
affections  because -it  is  the  one  most  commonly  encountered.  The 
symptoms  will  vary  a  little,  of  course,  with  the  region  involved,  but 
taking  into  consideration  the  difference  in  location  there  will  be  little 
difficulty  in  arriving  at  a  diagnosis. 

Although  pathological  investigations  of  this  condition  are  wanting 
I  am  convinced  that  the  lesion  is  a  myositis.  According  to  Virchow, 
we  have  to  do  with  an  interstitial  myositis  due  to  a  colloid  degen- 
eration of  the  muscular  tissue.  A  new  growth  of  connective  tissue 
takes  place,  he  holds,  between  the  muscular  fibres,  leading  to  their 
atrophy  and  eventual  destruction. 
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Syphilitic  myositis  is  a  benign  affection,  hence  we  may  readily 
understand  why  the  study  of  its  pathological  anatomy  is  incomplete. 
Indeed  this  form  of  myositis  is  readily  curable  under  appropriate 
treatment.  Its  duration  is  often  rather  long,  it  being  a  question  not 
of  days  but  rather  of  weeks  or  months.  Three  months  has  been 
given  as  the  average  duration. 

Treatment, — This  is  a  question  of  the  first  importance  in  dealing 
with  syphilitic  myositis.  Counter-irritation  is  here  of  not  the  slight- 
est benefit,  and  the  entire  subject  of  local  treatment  may  well  be  left 
out  of  consideration.  If  the  pain  is  very  severe  we  may  combat  it  by 
means  of  soothing  local  applications,  but  as  a  rule  it  is  the  general 
treatment  that  demands  our  special  attention. 

The  two  great  remedies  for  syphilis  are  always  mercury  and 
iodide  of  potassium.  We  are  constantly  bringing  out  more  and  more 
clearly  the  special  indications  for  the  employment  of  one  or  the  other 
of  these  remedies  either  alone  or  in  combination ;  and  experience  has 
shown  that  the  iodide  often  is  more  efficacious,  even  at  an  early 
period  of  syphilis,  than  the  mercurial  preparations.  Syphilitic  myo- 
sitis, which  belongs  more  especially,  as  we  have  seen,  to  the  secondary 
stage  of  the  disease,  is  efficaciously  combated  by  iodide  of  potassium. 
Foumier  has  very  justly  insisted  upon  this  point;  and  he  says  that 
he  has  had  the  best  results  with  small  doses  of  the  iodide.  I  am  en- 
tirely in  accord  with  him  in  this  opinion,  and  regard  the  iodide  of 
potassium  in  small  doses  as  a  time  specific  in  syphilitic  myositis. 

Tuhei^cular  Myositin, 

Passing  over  the  loss  of  muscular  tissue  which  takes  place  in 
tuberculous  subjects  in  proportion  as  the  disease  progresses,  a  loss 
the  study  of  which  belongs  more  properly  to  the  section  of  trophic 
disturbances,  we  may  consider  for  a  moment  the  inflammatory  pro- 
cesses of  which  I  believe  the  muscles  are  often  the  seat  in  persons 
suffering  from  tuberculosis.  We  very  frequently,  in  fact,  hear 
phthisical  patients  complain  of  pains  in  the  extremities,  especially  in 
the  legs.  While  not  forgetting  the  algetic  symptoms  referable  to 
cachetic  phlebitis,  it  seems  to  me  thai  we  are  justified  in  regarding 
some  of  these  painful  sensations  as  of  muscular  origin.  If  we  pal- 
pate carefully  the  muscles  of  the  legs,  more  especially  those  of  the 
calves,  we  shall  find  that  pressure  excites  more  or  less  pain  which  I 
believe  is  due  to  the  presence  of  myositis. 

In  addition  to  this  form,  which  I  may  call  latent,  in  which  the 
symptoms  are  rather  vague  and  indefinite,  there  is  a  tubercular  myo- 
sitis characterized  by  unmistakable  signs.     Delorme  and  Beverdin 
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made  an  important  contribution  to  the  literature  of  tubercular  myo- 
sitis in  a  paper  read  by  them  before  the  French  Surgical  Congress  in 
1891.  Although  this  affection,  and  particularly  its  treatment,  belongs 
rather  to  the  domain  of  surgery,  I  cannot  omit  all  mention  of  it  in  a 
treatise  on  diseases  of  the  muscles.  The  patients  are  usually  young 
and  often  in  apparent  health.  Delorme  had  observed  the  disease  in 
young  people  whose  appearance  would  never  suggest  that  they  were 
the  subjects  of  bacillary  infection.  This  author  reported  a  case  of 
tubercxdar  myositis  affecting  the  pectoralis  major  muscle,  in  which 
he  noticed  a  swelling  the  size  of  a  small  hen's  egg  in  the  body  of  the 
muscle.  The  skin  covering  it  was  of  a  purplish  color.  There  was  no 
fever  present.  Upon  incision  the  great  pectoral  was  found  to  be 
almost  completely  invaded  by  a  soft  mass  unmixed  with  pus  or  ex- 
travasated  blood.  A  diagnosis  was  withheld  and  even  the  micro- 
scopical examination  did  not  remove  the  doubt  as  to  the  true  nature 
of  the  disease.  It  was  evident  that  myositis  was  present,  but  there 
was  nothing  to  establish  its  tubercular  nature.  The  course  of  the 
disease,  however,  left  no  doubt  as  to  its  character,  for  the  patient  soon 
began  to  cough,  he  became  emaciated  and  presented  all  the  symptoms 
of  a  tubercular  phthisis,  and  the  autopsy  confirmed  the  diagnosis 
made  intra  vitam. 

Delorme  reports  three  other  cases  of  sclerosing  tubercular  myo- 
sitis, and  he  draws  particular  attention  to  the  difference  existing  be- 
tween this  and  the  suppurating  form  of  tubercular  inflammation  of 
the  muscular  tissue.  In  the  latter  disease  there  is  simply  a  cold 
abscess  formed  in  the  substance  of  the  muscle,  either  occurring  idio- 
pathically  or  following  tubercular  disease  in  the  osseous  or  articular 
structures. 

The  only  local  treatment  that  is  indicated  in  these  cases  is  opera- 
tive, but  before  undertaking  this  we  must  consider  the  general  condi- 
tion of  the  patient.  As  in  all  other  forms  of  tuberculosis,  our  efforts 
should  be  directed  toward  i)utting  the  patient  in  the  best  possible 
state  to  resist  the  bacillary  invasion.  He  should  live  under  the  most 
favorable  hygienic  surroundings,  have  a  plentiful  allowance  of  nutri- 
tious food,  and  be  fortified  by  appropriate  tonics  for  his  struggle 
against  the  invading  bacteria. 

As  to  the  prognosis,  it  is  easy  to  comprehend  its  gravity,  I  was 
going  to  say  its  fatality. 

Trophic  Affections. 

I  confess  to  a  certain  feeling  of  hesitation  in  entering  upon  the 
study  of  the  trophic  affections  of  the  muscles,  for  I  am  convinced 
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that  many  of  the  questions  here  to  be  discussed  will  be  modified  in 
the  future  and  that  later  studies  will  throw  a  new  light  upon  them. 
However,  we  can  but  recite  the  facts  as  they  appear  to  us  at  the  pres- 
ent moment. 

This  section,  like  the  preceding  one,  may  be  conveniently  divided 
into  two  parts,  the  first  being  devoted  to  a  consideration  of  primary 
trophic  disturbances  of  the  muscular  tissue,  and  the  second  tp  those 
arising  in  the  course  of,  and  dependent  upon,  other  diseases. 

Primary  Trophic  Affections. 

It  is  especially  to  this  class  of  primary  trophic  troubles  that  the 
remarks  just  made  apply.  In  this  group  we  have  a  whole  series  of 
facts  in  which  the  muscular  lesion  constitutes  or  seems  to  constitute 
the  entire  disease,  and  at  the  autopsies  made  upon  subjects  of  these 
affections  it  has  been  impossible  to  discover  any  lesion  whatever  of 
the  central  or  peripheral  nervous  system.  The  only  alteration  dis- 
covered has  been  the  disappearance  of  the  muscular  tissue,  and  on 
the  strength  of  these  findings  the  type  of  primary  myopathies  has 
been  established.  We  cannot  here  enter  upon  the  path  of  hyx>otheses, 
and  must  confine  ourselves  to  a  study  of  the  facts  disclosed  by  ana- 
tomical investigations.  However,  some  of  the  characteristics  pre- 
sented by  the  primary  myoi)athies  which  we  shall  now  proceed  to 
study  are  of  such  a  character  as  to  lead  us  to  believe  that  the  last 
word  has  not  yet  been  said.  Of  course,  negative  observations  are  of 
value,  especially  when  made  by  competent  observers,  yet  pathologi- 
cal anatomy,  and  especially  histology,  has  doubtless  many  surprises 
in  store  for  us,  and  it  need  cause  no  astonishment  if  these  primary 
myopathies  should  eventually  be  shown  to  belong  properly  to  the 
class  of  nervous  affections.  Until  better  informed,  however,  we  must 
continue  to  group  them  among  the  muscular  diseases. 

Piimary  Progressive  Myopathy. 

This  affection  did  not  enter  already  complete  into  nosological 
nomenclature,  but  took  ground  there  little  by  little,  being  built  up 
by  the  approximation  of  elements  at  first  regarded  as  in  no  way  re- 
lated to  each  other.  Its  history  is  therefore  somewhat  complex  and 
has  only  recently  been  definitely  established.  At  first  the  two  forms 
of  primary  myopathy  which  we  shall  study,  namely,  the  atrophic  and 
the  pseudo-hypertrophic,  were  regarded  as  entirely  distinct  one  from 
the  other.  This  separation  was  of  necessity  made  at  the  beginning, 
for  authors  could  not  dream  of  classing  together  two  affections  which 
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objectively  were  so  different.  As  we  shall  see  later  there  is  on  one 
side  a  considerable  increase  in  the  volume  of  the  moscles — an  appar- 
ent increase,  it  is  true,  since  the  hypertrophy  is  really  caused  by  a 
proliferation  of  the  adipose  tissue — and  on  the  other  side  a  true 
atrophy,  a  diminution  of  volume  of  the  muscular  tissue  proper.  It 
was  very  natural,  therefore,  to  describe  one  disease  as  an  hypertrophy 
with  diminution  in  power,  and  the  other  as  an  atrophy ;  and  it  was 
only  later  that  a  closer  examination  of  the  conditions  present  allowed 
of  the  two  affections  apparentiy  so  dissimilar  being  brought  under 
one  heading. 

To  Duchenne  of  Boulogne  we  owe  the  first  description  of  the  dis- 
ease in  question.  As  early  as  1861  this  author  described  an  hyper- 
trophic paraplegia  of  infancy.  Its  pathogenesis  at  that  time  was  not 
well  understood,  as  the  affection  was  referred  to  a  cerebral  lesion,  but 
its  symptomatology  was  clearly  established.  In  1866  Cohnheim  and 
Eulenburg,  basing  their  opinion  upon  the  pathological  anatomy  of  the 
disease,  denied  that  it  was  due  to  any  cerebral  lesion,  and  placed  it 
among  the  purely  muscular  affections.  In  another  work  on  Pseudo- 
hypertrophic Paralysis,  published  in  1868,  Duchenne  also  recognized 
the  non-participation  of  the  nervous  system.  In  1871  Charcot  like- 
wise stated  that  he  had  found  in  this  disease  lesions  of  the  muscular 
tissue  only. 

Primary  myopathic  atrophy  was,  as  I  have  said,  for  a  long  time 
confounded  with  the  other  muscular  atrophies.  Even  after  the  works 
of  Duchenne  (1849)  and  Aran  (1850)  there  was  little  settled  as  to  the 
nature  of  muscular  atrophies.  Many  regarded  them  all  as  primary, 
and  it  was  only  later,  thanks  especially  to  the  labors  of  Luys,  Hayem, 
Yulpian,  and  Charcot,  that  we  came  to  appreciate  the  important  part 
played  by  the  nervous  system  in  many  of  these  affections.  But  we 
do  not  mean  by  that  to  assert  that  all  the  progressive  muscular 
atrophies  should  be  regarded  as  of  nervous  origin.  Leyden  insists 
that. there  is  a  type  of  atrophy  of  purely  myopathic  origin,  and  he 
has  described  an  hereditary  form  of  progressive  muscular  atrophy. 
In  this  form  the  atrophy  begins  in  the  lower  extremities  and  does  not 
involve  the  upper.  Mobius,  in  1879,  endeavored  to  bring  out  the 
points  of  relationship  between  the  disease  described  by  Leyden  and 
pseudo-hypertrophic  paralysis,  and  this  was  the  first  attempt  to  bring 
these  two  forms  closer  together.  Zimmerlin  noted  a  type  in  which 
the  atrophy  was  especially  marked  in  the  upper  portion  of  the 
body,  the  lower  extremities  not  being  attacked  until  much  later. 
Eichhorst  published  a  case  in  which  the  trouble  began  in  the 
perineo-tibial  region.  Then  in  1882  and  1884  Erb  studied  a 
scapulo-humeral  form  of  what  he  called  juvenile  progressive  muscu- 
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lar  atrophy,  and  in  his  last  work  he  insisted  upon  the  identity  of  all 
primary  myopathies. 

In  1885  Landouzy  and  Dejerine,  who  had  already  the  year  pre- 
vious presented  to  the  Academie  des  Sciences  a  note  on  myopathic 
atrophies,  endeavored  to  establish  the  facio-scapulo-humeral  type,  and 
to  distinguish  it  from  the  juvenile  form  of  Erb.  It  is  to  the  last- 
named  author  that  we  owe  the  most  recent  treatise  on  this  subject. 
In  1891,  having  collected  and  studied  all  the  different  cases  of 
atrophy,  simple  or  pseudo-hypertrophic,  he  marked  off  sharply  the 
disease  to  which  he  gave  the  name  of  progressive  muscular  dystrophy. 
He  demonstrated  by  microscopical  studies  that  the  lesions  were 
always  the  same  whether  there  was  hypertrophy  or  not,  that  the  evo- 
lution was  in  all  cases  identical,  and  that  the  apparent  increase  in 
size  depended  entirely  upon  the  greater  or  less  quantity  of  fat  in  the 
sclerotic  tissue  which  had  replaced  the  atrophied  muscle. 

I  have  already  said  that  it  has  been  impossible  to  discover  any 
nervous  lesions  in  any  one  of  these  forms  constituting  this  nosol(^i- 
cal  ensemble.  We  shall  see,  however,  that  there  is  an  affection 
known  under  the  name  of  muscular  atrophy  of  the  type  Charcot- 
Marie  which  resembles  in  several  of  its  characteristics  the  myopathic 
atrophies,  but  which  presents  at  the  autopsy  true  nervous  lesions. 
This  has  been  regarded  by  some  as  an  intermediate  form  between  the 
two  classes  of  atrophy.  Perhaps  in  the  course  of  time  we  shall  be 
able  to  refer  the  myoi)athic  conditions  now  called  essential  to  some 
trouble  of  the  nervous  system. 

It  is  then,  as  we  have  just  seen,  by  a  succession  of  works  in  no 
way  related  to  each  other  that  we  have  aiTived  at  the  constitution  of 
a  group  of  primary  myopathies.  Although  it  is  definitely  established 
now  that  i>seudo-hypertrophic  paralysis,  as  described  by  Duchenne, 
and  progressive  atrophic  myopathy  constitute  but  one  and  the  same 
morbid  entity,  yet  we  shall  find  it  more  convenient  for  the  sake  of 
clearness  of  exposition  to  devote  a  chapter  to  each  of  these  clinical 
varieties. 

Pseudo-hypertrophic  Muscular  Paralysis. 

This  disease  belongs  to  childhood,  and  rarely  begins  after  the 
tenth  year,  although  cases  have  been  reported  in  children  of  fourteen 
or  fifteen  years.  It  occurs  more  frequently  in  boys  than  girls,  and 
often  attacks  several  members  of  the  same  family. 

The  direct  examination  of  the  diseased  muscles  during  life  has 
been  made  by  removing  small  portions  by  means  of  the  harpoon. 
This  examination  has  enabled  us  to  see  that  the  hypertrophy  is  only 
apparent  and  that  the  increase  in  volume  of  the  muscular  prominences 
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is  due  solely  to  an  increase  in  fatty  tissue.  Under  the  microscope  it 
is  seen  that  the  muscular  fibre  has  almost  entirely  disappeared.  At 
the  same  time  there  is  an  accumulation  of  adipose  cells  to  such  an 
extent  that  little  by  little  the  fatty  tissue  replaces  the  muscular.  The 
more  or  less  vivid  red  color  of  normal  muscular  tissue  has  disaj)- 
I)eared  and  given  place  to  a  pinkish-yellow  hue. 

Alongside  of  the  pseudo-hypertrophied  muscles  it  is  often  possible 
to  find  others  which  are  decreased  in  size — simply  atrophied.  The 
tendons  never  take  part  in  the  pseudo-hypertrophic  process.  Exam- 
ination of  the  nervous  centres  gives  negative  results,  and,  notwith- 
standing the  observations  published  by  Babes,  in  which  the  intra- 
muscular nerves  seemed  to  present  some  alterations,  it  is  generally 
admitted  tp-day  that  the  muscular  lesions  constitute  the  entire  disease. 

Symptoms. — There  are  two  things  which  attract  attention  and  ex- 
cite a  suspicion  of  pseudo-hypertrophic  paralysis,  viz.,  an  increase  in 
volume  of  certain  groups  of  muscles  and  a  weakness  which  seems  to 
increase  in  proportion  to  the  progress  of  the  apparent  hyi)ertrophy. 
At  the  beginning  of  the  disease  it  is  the  lower  extremities  which  are 
attacked,  and  what  first  attracts  attention  usually  is  the  prominence 
of  the  calf  muscles.  The  muscles  of  the  thigh  and  gluteal  region  be- 
come involved  in  the  same  process,  and  the  glutei,  the  sacro-lumbar 
muscles,  the  flexors  and  adductors  of  the  thighs  are  seen  to  stand  out 
prominently.  In  the  same  way  the  quadratus  lumborum,  the  del- 
toid, the  serratus  magnus,  the  periscapular  muscles  and  those  of  the 
arm  are  invaded.  Frequently  these  muscular  groups  atrophy  in- 
stead of  becoming  hypertrophied.  But  the  most  salient  feature  of 
the  picture  is  the  excessive  volume  of  the  lower  extremities,  and,  in 
interesting  contrast  to  this,  a  gradually  increasing  weakness  involving 
these  same  regions.  At  the  commencement  of  the  affection  this  weak- 
ness is  not  very  pronounced.  It  is  only  remarked  that  the  child 
stands  less  firmly  on  his  legs  and  often  falls.  As  the  lesion  pro- 
gresses and  the  muscular  tissue  gives  place  to  fat,  walking  becomes 
more  and  more  difficult.  In  order  not  to  fall  the  patient  separates 
his  legs,  and  in  walking  he  bends  backward  and  inclines  his  body  to 
one  and  the  other  side ;  in  a  word,  he  waddles  like  a  duck.  This 
expresses  very  accurately  the  manner  of  progression  of  a  child  with 
pseudo-hyx)ertrophic  muscular  paralysis.  After  sitting  or  lying  the 
patient  experiences  the  greatest  difficulty  in  raising  himself  to  an 
erect  posture,  and  he  is  forced  to  execute  a  series  of  movements  in 
order  to  supplement  the  insufficiency  of  his  thigh  and  leg  muscles. 
The  first  thing  that  he  does  is  to  place  himself  on  his  belly ;  then 
with  his  hands  he  rolls  himself  together  and  rises  with  difficulty,  sup- 
I)orting  himself  with  his  hands  resting  successively  on  different  seg- 
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ments  of  the  lower  extremities.  It  has  been  said  very  aptly  that  the 
patient  climbs  np  himself. 

Palpation  of  the  affected  parts  gives  the  peculiar  sensation  of  soft- 
ness inherent  in  fatty  tissue,  which  is  very  different  from  that  of  nor- 
mal muscular  tissue. 

Pseudo-hypertrophic  muscular  paralysis  invades  gradually  more 
and  more  of  the  muscles.  After  having  halted  for  some  time  in  the 
lower  extremities  it  attacks  most  of  the  other  muscles  of  the  body, 
this  time  often  under  the  atrophic  form.  The  atrophy  may  also  fol- 
low upon  the  false  hypertrophy.  The  feet  are  sometimes  deformed, 
being  drawn  into  the  equinus  position.  The  face  may  likewise  be- 
come involved,  as  has  been  noted  by  Duchenne,  Weir  Mitchell,  and 
others.  The  patient  then  presents  the  phenomenon  of  a  gaping 
mouth,  and  his  atrophied  muscles  prevent  the  complete  closure  of  his 
eyelids. 

All  these  symptoms  develop  gently  without  commotion.  There 
is  no  fever,  the  patient  does  not  complain  of  x>&in9  &nd  nothing  is 
present  to  give  warning  of  the  gravity  of  the  affection.  Duchenne  in 
his  first  memoir  drew  attention  to  the  fact  that  children  suffering 
from  this  disease  often  give  evidence  of  a  weakened  intellect,  and  as 
we  have  seen  he  was  even  led  to  regard  pseudo-hypertrophic  x)aralysiB 
as  dependent  upon  a  cerebral  affection. 

All  the  other  organs  x>erform  their  functions  well,  and  for  a  long 
time  the  jjatient  presents  every  appearance  of  jyerieci  health.  Occa- 
sionally the  progress  of  the  disease  seems  to  be  arrested  for  a  time, 
but  usually  its  march  is  resistless  and  sooner  or  .later  the  child  is 
condemned  to  absolute  immobility.  The  atrophic  process  goes 
steadily  on,  and  generally  the  patients  succumb  to  some  intercurrent 
disease  the  seat  of  which  is  most  commonly  in  the  lungs.  Thus 
tuberculosis  or  broncho-pneumonia  frequently  terminates  the  pseudo- 
hypertrophic paralysis.  The  disease  reaches  its  greatest  develop- 
ment in  from  ten  to  eighteen  years,  and  the  sufferers  seldom  live  be- 
yond their  twentieth  year. 

Diagnosis. — It  would  be  hardly  possible,  given  the  symptomatol- 
ogy and  course  of  the  disease  which  we  have  just  considered,  to  con- 
found pseudo-hypertrophic  paralysis  with  any  other  disease.  I  ought 
to  note  that  there  are  cases  of  an  atrophic  nature  from  the  com- 
mencement; but,  as  I  have  already  said,  I  separated  the  essential 
hypertrophic  myopathies  from  the  atrophic  affections  solely  as  a 
matter  of  convenience  in  clinical  descriptions.  As  a  matter  of  fact 
these  two  forms  frequently  coincide  and  are  confounded  with  each 
other,  and  the  important  point  in  a  diagnostic  sense  is  to  establish 
the  primary  myopathic  nature  of  the  affection.     Once  this  point  is 
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settled  we  may  class  the  case  according  to  its  most  prominent  features 
among  the  pseudo-hypertrophies  or  among  the  atrophic  forms  which 
we  shall  study  in  a  subsequent  section. 

We  must  not  confound  pseudo-hypertrophic  myopathy  with  infan- 
tile paralysis,  paraplegia,  or  progressive  muscular  atrophy.  This 
may  easily  be  avoided  by  a  study  of  the  previous  history  and  by 
carefully  noting  the  progress  of  the  disease  from  its  inception.  The 
apparent  hypertrophy  with  diminution  of  strength  is  a  very  charac- 
teristic feature.  Thomsen's  disease  is  sometimes  accompanied  by  an 
increase  in  size  of  the  members,  but  it  presents  in  addition  a  most 
characteristic  symptom,  viz.,  the  rigidity  which  is  manifested  at 
every  attempt  at  voluntary  movement  and  which  relaxes  gradually, 
permitting  of  the  movement  being  made  in  a  normal  maimer. 

Treatment, — After  what  has  been  said  concerning  the  prognosis  of 
this  affection  we  may  conclude  that  there  is  little  to  be  hoped  for 
from  treatment.  It  ought  none  the  less,  however,  to  be  instituted  at 
the  earliest  possible  moment.  The  administration  of  tonics  is  indi- 
cated, the  special  form  being  varied  from  tin\e  to  time.  We  may  give 
in  succession  cod-liver  oil,  cinchona,  phosphate  of  lime,  and  arsenic. 
The  child  should  live  under  the  best  hygienic  conditions,  and  may 
with  advantage  be  sent  to  the  seashore.  But  the  point  to  be  most 
strongly  insisted  upon  is  electricity.  Faradization  has  seemed  to 
give  some  good  results  in  these  cases.  It  will  be  necessary  to  con- 
tinue its  employment  for  a  very  long  time,  for  years  even,  care  being 
taken,  however,  to  discontinue  the  applications  for  a  few  weeks  at  a 
time  at  intervals  of  three  or  four  months.  Ladame  of  Geneva  has  pro- 
posed a  form  of  electrical  massage  by  means  of  galvano-faradization, 
but  this  procedure,  which  combines  the  employment  of  faradic  and  of 
galvanic  electricity,  must  be  carried  out  with  great  caution,  for  it  is 
very  powerful  in  its  effects  and  might  give  rise  to  injurious  conse- 
quences. It  ought  also  to  be  applied  only  by  physicians  who  are 
thoroughly  skilled  in  the  practical  application  of  medical  electricity. 

Progressive  Atrophic  Myopathy, 

For  the  sake  of  clearness  of  presentation  I  have  thought  it  best  to 
describe  separately  the  two  forms  of  primary  myopathy,  viz.,  pseudo- 
hypertrophic and  atrophic  paralysis,  notwithstanding  that  these  two 
clinical  tyi)es  are  of  the  same  nature.  We  will  now  take  up  the  con- 
sideration of  the  simple  atrophic  form. 

In  si)eaking  in  a  general  way  of  the  history  of  primary  myo- 
pathies, I  have  suflSciently  indicated  in  what  way  the  nosological  type 
which  we  are  now  considering  came  to  be  established.    We  have  seen 
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Leyden,  Erb,  Landouzy,  and  Dejerine  bring  important  contributions 
to  this  subject,  the  final  analysis  of  which  was  made  by  Erb  in  1891. 

As  in  the  case  of  pseudo-hypertrophic  paralysis,  we  have  here  only 
the  vaguest  etiological  data.  All  that  we  know  is  that  this  affection 
is  rare,  that  it  attacks  in  equal  proportion  the  two  sexes,  and  that  it 
appears  usually  in  later  childhood,  although  it  may  be  developed  at 
any  age.  Joffroy  and  Achard  have  indeed  reported  a  case  of  this 
disease  occurring  in  a  woman  fifty-five  years  of  age.  Fatigue  and 
physical  overwork  have  been  alleged  as  factors  in  the  production  of 
the  affection,  and  the  possible  influence  of  infectious  diseases  has 
also  been  mentioned.  Thus  measles  and  scarlatina  have  been  accused 
as  predisposing  to  the  paralysis,  but  the  only  point  of  real  interest 
in  the  etiological  study  of  the  affection  is  heredity.  It  is  not  rare  to 
see  several  members  of  the  same  family  affected  with  muscular 
atrophy.  Eichhorst,  Landouzy,  and  Dejerine  have  insisted  particu- 
larly upon  morbid  heredity,  and  they  report  several  instances  in 
which  the  number  of  cases  of  this  affection  have  gone  on  increasing 
from  generation  to  generation,  the  early  mortality  of  the  other  chil- 
dren also  increasing  so  that  in  a  short  time  the  entire  family  of  myo- 
pathics would  become  extinct.  We  find  numerous  well-attested  facts 
that  show  that  one  or  more  of  the  children  of  a  myopathic  are  liable 
to  be  subjects  of  the  same  disease  in  one  or  other  of  its  forms. 

Pathological  anatomy  sustains  the  view  that  there  is  a  primary 
form  of  myopathy,  for  the  nen^ous  system  presents  no  changes  what- 
ever, and  the  only  lesions  found  are  those  of  the  muscular  tissue. 
This  is  the  seat  of  a  more  or  less  marked  atrophy  localized  in  one  or 
another  region  according  to  the  variety  of  the  disease  with  which  we 
have  to  do.  The  color  of  the  affected  muscles  is  reduced  in  intensity. 
Histological  examination  confirms  what  is  learned  by  simple  insx)eo- 
tion,  the  fact,  namely,  of  a  progressive  destruction  of  the  muscular 
fibre. 

As  I  have  before  remarked,  progressive  muscular  atrophy  pre- 
sents several  different  types  which  it  is  possible  to  describe  sepa- 
rately. Thus  we  have  the  scapulo-humeral  (Erb),  the  facio-scapulo- 
humeral  (Landouzy  and  Dejerine), the  Ley den-Mobius,  the  Zimmerlin, 
the  femoro-tibial  (Eichhorst),  and  the  femoral  with  claw-like  retrac- 
tion of  the  toes  (Brossard). 

The  acapulo-humeral  type  described  by  Erb  in  1882  begins  during 
childhood  or  at  puberty,  the  atrophy  showing  itself  first  in  the  muscles 
of  the  shoulder  and  in  those  of  the  arm.  The  muscles  of  the  back,  lum- 
bar region,  and  lower  extremities  may  also  participate  in  the  paraly- 
sis, and  this  early  in  the  course  of  the  disease,  but  usually  they  are 
not  attacked  until  much  later.     The  lesions  are  most  commonly  sym- 
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metrical,  although  Erb  has  seen  them  invade  one  side  first,  the  other 
side  not  participating  until  after  a  considerable  period.  As  long  as 
a  sufficient  quantity  of  muscular  tissue  remains  the  reflexes  are  pre- 
served. There  are  no  fibrillary  contractions,  and  the  electrical  con- 
tractility remains  normal,  showing  only  a  diminished  intensity  which 
becomes  more  and  more  apparent  in  proportion  as  the  muscular  tis- 
sue disappears.  According  to  Erb,  the  muscles  of  the  face  are  never 
attacked  in  this  form  of  the  disease.  Affections  of  this  part  are,  how- 
ever, occasionally  observed  and  serve  as  a  connecting  link  between 
this  form  and  the  following  which  has  been  more  particularly  studied 
by  Landouzy  and  Dejerine. 

The  fcuAo-scapulo-lmmeral  type  belongs  in  general  also  to  childhood 
but  has  been  known  to  develop  in  adolescence,  adult  life,  and  almost 
in  old  age.  It  is  characterized  by  a  primary  symmetrical  atrophy  of 
the  muscles  of  the  face  (orbicularis,  palpebrals,  and  labials) .  This 
atrophy  naturally  produces  a  special  facies,  as  a  consequence  of  which 
the  disease  may  readily  be  recognized  by  simple  inspection  alone. 
Landouzy  and  Dejerine  have  drawn  a  very  accurate  picture  of  the 
appearance  presented  by  these  patients.  They  have  described  the 
gaping  hebetudinous  air,  the  immobility  of  the  features,  the  incom- 
plete closure  of  the  eyes,  the  half-opened  mouth,  the  projecting  lips, 
and  the  widening  of  the  buccal  opening  when  laughing,  so  that  the 
patient  is  said  to  laugh  ''all  across  his  face." 

The  atrophy  may  remain  for  a  long  time  limited  to  the  muscles  of 
the  face,  and  it  is  usually  only  after  a  long  period  that  the  muscles 
of  the  shoulder  and  arm  are  invaded.  Later  the  muscles  of  the  fore- 
arm and  hand,  and  finally  those  of  the  lower  extremity,  are  seen  in 
turn  to  become  atrophied.  The  power  of  sensation  persists,  and  the 
reflexes  and  electrical  reactions  remain  as  long  as  there  is  any  mus- 
cular tissue. 

In  the  Leyderi'Mbbius  type,  the  atrophy  may  begin  in  the  muscles 
of  the  lower  extremity,  mounting  from  the  legs  to  the  thighs,  the 
lumbar  region,  and  finally  attacking  the  upper  extremities.  This 
form  resembles  in  its  course  pseudo-hypertrophic  paralysis,  but  it 
differs  from  it  in  that  there  is  less  apparent  increase  in  volume  of  the 
affected  muscles. 

The  ZimmerUn  type  includes  those  cases  in  which  atrophy  is  most 
marked  in  the  upper  half  of  the  trunk  and  in  the  upper  extremities, 
not  attacking  the  lower  extremities  until  later. 

The  femoro-tibial  type  of  Eichhorst  commences  with  atrophy  of  the 
lower  extremities,  principally  of  the  interossei  and  the  triceps  cruris. 
As  the  disease  advances  the  lesion  invades  the  lower  part  of  the  trunk 
and  finally  the  scapular  region  and  arms. 
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The  Brossard  type  resembles  the  last,  but  is  distinguished  from  it 
by  the  fact  that  there  is  retraction  en  griffe  of  the  toes. 

Progrums. — The  course  of  progressive  atrophic  myopathy  is  usu- 
ally very  slow,  and  we  may  say  that  the  prognosis,  at  least  in  those 
forms  in  which  the  atrophy  affects  chiefly  the  upper  parts  of  the 
body,  is  more  favorable,  or  rather  that  the  end  is  much  further  off, 
than  in  pseudo-hypertrophic  paralysis.  Indeed,  as  long  as  the  lower 
exti'emities  are  not  invaded  the  patients  can  walk  about,  take  exer- 
cise, are  not  confined  to  the  bed  or  even  the  room,  and  are  thus  in 
much  better  hygienic  conditions  than  those  whose  legs  are  paralyzed. 
It  is  thus  easy  to  understand  that  they  have  a  greater  resisting 
power,  and  we  may  see  persons  affected  with  these  forms  of  myo- 
pathy surviving  for  thirty  or  forty  years  or  even  longer.  In  atrophic, 
as  in  pseudo-hyi)erfcrophic,  myopathy  death  usually  results  from  gen- 
eral cachexia,  organic  disease,  or  frequently  from  tuberculosis. 

The  diagno»i8  of  atrophic  myopathy  will  rest  not  so  much  on  the 
presence  of  atrophy  as  on  the  peculiar  course  of  the  disease.  In  the 
most  common  form,  that  belonging  to  the  Landouzy-Dejerine  tyi)e, 
the  atrophy  of  the  muscles  of  the  face,  and  the  peculiar  appearance 
presented  by  the  patient  in  consequence,  will  hardly  permit  of  con- 
founding the  disease  with  progressive  muscular  atrophy  or  with  in- 
fantile paralysis.  When  the  disease  appears  under  one  of  the  other 
forms  which  I  have  described,  the  diagnosis  may  be  more  difficult. 
In  the  case  of  those  whose  lower  extremities  are  first  affected,  and 
those  presenting  the  scapulo-humeral  type  (Erb),  there  may  be  some 
uncertainty.  The  first  may  be  thought  to  be  suffering  from  paralysis 
with  atr6phy  of  toxic  origin  (alcoholic)  or  from  some  form  of  mye- 
litis ;  the  second  may  suggest  atrophy  either  of  myelopathic  origin 
or  consecutive  to  an  articular  lesion.  I  have  said  that  the  muscles  of 
the  face  are  often  affected  in  this  type,  and  this  may  be  of  aid  in 
arriving  at  a  correct  diagnosis.  In  all  cases,  whatever  the  form,  we 
may  generally  make  a  diagnosis  by  studying  the  commencement  and 
course  of  the  disease  and  noting  the  absence  of  fibrillary  contractions 
and  of  the  reaction  of  degeneration. 

As  regards  treatment^  I  have  nothing  to  add  to  what  has  already 
been  said  in  speaking  of  pseudo-hypertrophic  paralysis. 

After  having  passed  in  review  the  symptoms  and  course  of  pri- 
mary myopathies  we  cannot  help  calling  attention  to  the  fact  that 
there  are  still  many  obscure  points  about  the  disease.  Thus  all  the 
organs  have  been  investigated  to  determine  the  cause  of  these  sym- 
metrical lesions,  and  these  researches  have  led  to  many  interesting 
discoveries.  The  troubles  have  been  referred  among  other  causes  to 
malformations  of  the  osseous  structures.     In  addition  to  the  antero- 
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posterior  flattening  of  the  thorax  noted  by  Dejerine,  to  the  great  fre- 
quency of  fractures  of  the  long  bones  to  which  attention  has  been  called 
by  Halleon,  the  occurrence  of  deformity  of  the  cranium  in  the  sub- 
jects of  myopathy  has  also  been  described.  Marie  especially  has 
studied  these  cranial  deformities.  The  existence  of  these  malforma- 
tions, the  nervous  system  being  intact,  would  justify  the  hypothesis 
that  primary  myopathies  are  hereditary  diseases  affecting  the  mus- 
cular system;  the  muscles  are,  as  it  were,  congenitally  deformed; 
there  is  something  wanting  in  them,  the  lack  of  which  gives  occa- 
sion later  to  the  appearance  and  development  of  the  disease.  The 
general  belief  at  the  present  time  is  that  the  aflfection  is  a  purely 
muscular  one,  but  certain  writers,  among  them  Erb  and '  Lupine, 
would  regard  a  muscular  dystrophy  as  a  disease  of  nervous  origin — 
a  trophoneurosis.  As  I  have  already  intimated,  this  is  the  opinion 
which  I  personally  hold,  and  I  believe  that  the  future  will  see  many 
changes  in  the  chapters  on  the  pathological  anatomy  and  patho- 
genesis of  these  affections. 

Before  closing  this  chapter  on  the  primary  myopathies,  I  desire 
to  say  a  word  concerning  the  muscular  atrophy  of  the  type  Charcot^ 
Marie,  not  because  I  regard  it  as  a  muscular  disease,  for  it  belongs 
distinctly  to  the  atrophies  of  nervous  origin,  but  because  certain 
authors  have  considered  it  as  a  transition  form  between  essential 
myopathies  and  the  myopathies  due  to  nervous  lesions.  In  its 
symptomatology  and  course  this  affection  is  certainly  related  to  the 
myopathies  which  we  have  just  been  studying.  The  atrophy  affects 
the  lower  extremities  first  and  does  not  reach  the  upper  parts  until 
much  later.  It  begins  also  during  childhood,  and  often  several  chil- 
dren of  the  same  family  will  be  attacked.  But  alongside  of  these  re- 
sezQ)blances  there  are  very  wide  differences.  I  have  no  intention  to 
describe  the  symptomatology  of  this  nervous  affection  here,  and  as  re- 
gards the  pathology  it  will  suffice  to  say  that  the  autopsy  shows  un- 
deniable evidences  of  medullary  lesions. 

Thomsen's  Disease. 

This  affection,  which  was  very  clearly  described  for  the  first  time 
by  Thomsen,  a  physician  who  was  himself  a  victim,  belongs  to  the 
class  of  primary  diseases  of  the  muscular  system.  Thomsen  de- 
scribed it  as  a  tonic  spasm  of  the  voluntary  muscles  consequent  upon 
an  hereditary  psychic  disposition,  but  we  have  no  facts  which  would 
authorize  us  to  refer  the  symptoms  to  any  anatomical  lesions  other 
than  those  of  a  muscular  nature. 

Although  this  disease  had  been  referred  to  in  previous  works,  it 
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was  not  until  1876  that  Tbomsen,  a  physician  of  Kapx>eln  in  Sleswig, 
gave  us  a  complete  description  of  it  based  upon  an  exhaustive  study 
of  his  own  case.  Since  that  time  there  have  been  many  memoira  upon 
the  disease,  among  others  those  of  Erb,  Ballet,  and  Marie.  The  two 
latter  writers  have  de£med  the  disease  as  consisting  in  muscular 
spasms  occurring  at  the  commencement  of  voluntary  movements. 
This  singular  affection  is  referable  to  one  essential  etiological  factor, 
viz.,  heredity.  Dr.  Thomsen  had  among  his  ascendants  several  per- 
sons affected  in  the  same  way  as  himself.  According  to  the  statis- 
tics, women  would  appear  to  be  less  liable  to  suffer  from  the  disease 
than  men.  As  indicated  in  the  definitions  given  by  Thomsen,  Ballet, 
and  Marie,  the  disease  is  a  spasmodic  one.  Whenever  the  subject 
wishes  to  execute  a  movement,  immediately  the  group  of  muscles 
whose  action  is  necessary  for  the  carrying  out  of  his  intention  be- 
comes stiff,  and  there  is  a  momentary  spasm  which  prevents  all 
movement.  Then  gradually  the  rigidity  disappears,  the  spasm 
relaxes,  and  the  desired  movement  may  be  executed.  The  muscles 
of  the  lower  extremities  are  as  a  rule  more  affected  than  those  of 
other  parts  of  the  body,  the  greatest  difficulty  being  experienced  when 
the  patient  attempts  to  rise  from  a  sitting  posture  or  begins  to  walk. 
There  is  then  a  period  of  complete  inability  and  the  patient  is  forced 
to  wait  until  the  spasm  relaxes  before  carrying  out  his  design.  After 
the  spasm  has  relaxed  and  the  movement  is  once  begun  there  is  noth- 
ing abnormal  to  be  observed;  but  the  whole  trouble  maybe  very 
easily  caused  to  reappear,  a  mere  change  of  direction,  for  example, 
being  sometimes  sufficient  to  excite  another  spasm.  It  is  in  military 
life  that  contractions  of  this  kind  have  been  most  frequently  observed. 
During  drill  .the  spasms  are  continually  recurring,  showing  them- 
selves each  time  a  command  is  given  to  march  or  turn  or  make  any 
other  change  in  the  order  of  movements.  The  condition  is  further 
aggravated  by  the  mental  disturbance  caused  by  the  knowledge  that 
the  orders  of  the  commanding  officer  must  be  executed. 

The  muscles  of  the  trunk,  the  neck,  the  jaws,  the  tongue,  and  the 
upper  extremities  may  also  in  individual  cases  be  implicated. 

What  do  we  discover  here  as  regards  the  condition  of  the  muscles? 
In  the  first  place  there  is  an  hypertrophy,  without,  however,  any  in- 
crease in  strength,  rather  on  the  contrary  a  diminution.  During  the 
occurrence  of  the  spasm  the  muscles  stand  out  prominently  under  the 
skin  and  give  an  impression  of  hardness  to  the  hand.  It  is  only  the 
voluntary  muscles  that  are  affected.  The  reflexes  are  as  a  rule  nor- 
mal. Examination  to  determine  the  condition  of  the  mechanical  and 
electrical  excitability  of  the  muscular  tissue  has  given  interesting  re- 
sults.    Erb  has  shown  that  the  mechanical  excitability  is  greatly 
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increased,  the  least  tonch  being  sufficient  to  excite  a  muscular  con- 
traction. The  electrical  excitability,  both  galvanic  and  faradic,  is  also 
increased.  But  the  excitability,  galvanic,  faradic,  and  mechanical, 
of  the  nerves  is  rather  diminished  than  augmented.  To  these  altera- 
tions in  muscular  and  neiTous  excitability  Erb  has  given  the  name  of 
myotonic  reaction. 

The  diagnoais  presents  in  general  no  difficulty  if  we  bear  in  mind 
the  clinical  features  which  we  have  just  sketched.  In  pseudo-hyper- 
trophic  pai'alysis,  in  which  there  is  an  apparent  increase  in  volume 
of  the  muscles,  there  are  never  any  spasmodic  contractions.  Hys- 
teria is  easily  recognized  by  the  other  symptoms  accompanying  this 
condition,  and  besides  the  spasms  do  not  yield  with  the  same  rapid- 
ity that  they  do  in  Thomsen's  disease.  The  same  applies  to  locomo- 
tor ataxia,  in  which  the  spasms  are  continuous. 

As  I  have  said  before,  the  affection  is  a  congenital  one,  the  first 
manifestations  of  which  appear  usually  in  childhood  or  early  youth. 
In  many  cases  it  seems  to  be  associated  with  x>eculiar  mental  states, 
melancholia  or  hypochondria,  and  it  was  this  that  led  Thomsen  to 
look  upon  the  affection  as  the  consequence  of  an  hereditary  psychic 
disposition.  The  progress  of  the  disease  is  very  slow,  but  it  may  be 
accelerated  by  fatigue  and  overwork.  Although  an  incurable  disease 
it  never  compromises  the  life  of  the  individual. 

Up  to  the  present  time  no  lesions  other  than  those  of  the  muscles 
have  been  discovered,  and  in  an  account  of  an  autopsy  in  a  case  of 
this  disease  which  Dejerine  and  Sottas  made  to  the  Society  de  Bio- 
logie  as  late  as  June  21st,  1893,  no  mention  is  made  of  any  changes  in 
the  central  nervous  system.  Microscopical  examination,  according 
to  Erb,  Deleage,  and  Onanoff,  shows  changes  in  the  muscular  fibre, 
but  few  in  the  interstitial  connective  tissue.  The  muscular  fibres  are 
hypertrophied,  the  striations  are  less  distinct,  and  the  normal  proto- 
plasm is  gradually  replaced  by  a  granular  material.  If  there  is  any 
change  whatever  in  the  interstitial  connective  tissue  it  is  at  most  a 
slight  hyx>erplasia. 

Treatment — Thomsen's  disease  is  resistant  to  all  therapeutic 
measures,  and  no  remedy  has  been  found  that  is  of  the  slightest 
benefit.  Nevertheless  it  will  be  well  to  advise  the  patients  to  submit 
to  systematic  gymnastic  exercises  and  methodical  massage,  in  the 
hox)e  that  some  benefit  may  accrue  at  least  to  the  general  health. 
Some  authors,  Erb  in  particular,  have  recommended  the  employment 
of  electricity,  either  galvanic  or  faradic.  But  whatever  measures  we 
take  we  shall  seldom  be  able  to  relieve  the  distress  caused  the  patient 
by  this  spasmodic  affection  which  deserves  the  name  of  infirmity 
rather  than  disease. 
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Secondary  Trophic  Troubles. 

We  shall  not  devote  much  time  to  a  consideration  of  secondary 
trophic  affections  of  the  muscles.  They  are  really  an  essential  part 
of  the  diseases  with  which  they  are  associated,  and  their  description 
belongs  rather  to  treatises  dealing  with  these  diseases.  I  shall,  how- 
ever, for  the  sake  of  completeness,  review  briefly  their  most  striking 
features. 

We  may  mention  first  among 'secondary  trophic  disturbances  the 
atrophy  consequent  upon  inflammation  of  the  mmcles.  I  have  al- 
ready remarked,  in  treating  of  myositis,  how  frequently  atrophy  fol- 
lows upon  inflammation,  whether  acute,  subacute,  or  chronic,  of 
muscular  tissue.  This  group  may  be  placed  here  as  forming  the  con- 
necting link  between  primary  and  secondary  trophic  disturbances. 
They  are  secondary  in  the  sense  that  they  are  tributary  to  another 
disease,  but  they  are  related  to  the  primary  affections  in  that  they 
are  secondary  to  a  disease  wholly  of  the  muscular  tissue.  Alongside 
of  these  atrophies  it  is  proper  to  mention  those  which  follow  surgical 
affections  of  the  muscles,  such  as  wounds,  ruptures,  and  contusions, 
the  study  of  which  has  not  occupied  us  in  the  present  article. 

Various  local  troubles  may  induce  atrophy  in  the  neighboring 
muscles.  Thus  diseases  of  the  bones  or  articulations  may  interfere 
with  the  nutrition  of  the  muscles  in  the  neighborhood  and  finally  lead 
to  their  atrophy.  This  might  be  called  atrophy  consecutive  to  lesions 
in  the  vicinity. 

Then  we  have  atrophies  produced  by  what  I  would  ca31/u7ictional 
inertia.  In  order  to  maintain  itself  in  a  normal  state  of  nutrition  the 
muscle  has  need  of  movement;  and  we  know  that  exercise  or  massage, 
which  is  a  form  of  passive  exercise,  exerts  a  very  happy  influence 
upon  the  growth  and  vitality  of  the  muscular  tissue.  Therefore 
whenever  for  one  reason  or  another  a  segment  of  a  limb  is  immobi- 
lized we  find  a  diminution  in  volume  of  its  muscular  tissues.  This  is 
because  the  circulation  is  less  active  and  therefore  nutritive  material 
is  brought  to  the  part  in  greatly  lessened  amount. 

We  have  next  to  mention  the  trophic  affections  secondary  to 
dyscrasice.  In  this  group  of  dyscrasiie  I  include  all  acute  or  chronic 
general  diseases  which  induce  alterations  of  a  nutritive  character  in 
the  muscular  tissue.  In  studying  the  various  forms  of  myositis  we 
saw  that  the  infectious  febrile  diseases  often  induced  inflammation  of 
the  muscles.  But  myositis  is  not  the  only  affection  so  caused,  and 
we  even  more  frequently  see  atrophy  of  the  muscles.  Indeed  there 
is  nothing  more  common  than  to  observe  a  very  considerable  atrophy 
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following  an  attack  of  typhoid  fever,  and  it  is  also  often  seen  after 
small-pox,  measles,  diphtheria,  and  other  acute  diseases.  It  has 
been  observed  in  malaria,  and  is  of  common  occurrence  in  tubercu- 
losis and  cancer.  In  a  word,  whenever  for  one  reason  or  another 
assimilation  and  nutrition  are  defective  there  is  more  or  less  marked 
inanition,  and  the  muscular  tissue,  like  all  the  others,  suffers  and  un- 
dergoes atrophy  to  a  greater  or  less  extent. 

Various  poisons  exert  a  baneful  influence  on  the  muscles.  I  refer 
here  only  to  chemical  poisons  and  do  not  include  in  this  category  the 
poisonous  products  of  bacteria — the  toxins.  I  have  in  view  espe- 
cially two  important  substances,  lead  and  alcohol.  Mercury  does  not 
in  general  induce  atrophy  of  muscular  tissue. 

The  atrophy  of  lead  poisoning  affects  chiefly  the  paralyzed  mus- 
cles, which  are  ordinarily  the  extensors  of  the  hands  and  fingers,  but 
atrophy  has  been  observed  alone  not  preceded  by  paralysis.  Gases 
have  been  seen  of  lead  ajkrophy  of  the  hands  which  presented  all  the 
appearances  of  muscular  atrophy  of  the  Aran-Duchenne  type,  which 
will  be  referred  to  below. 

In  chronic  alcoholism  there  are  often  muscular  atrophies  affect^ 
ing  chiefly  the  lower  extremities  and  sometimes  producing  deformi- 
ties of  the  feet.  These  trophic  troubles  consecutve  to  alcoholic  poi- 
soning are,  it  must  be  said,  under  the  direct  influence  of  lesions  of 
the  peripheral  nerves  and  ought  i)erhaps  to  be  described  in  the  group 
of  atrophies  following  nervous  diseases,  but  the  first  etiological  factor 
being  an  intoxication  it  seems  more  suitable  to  group  these  among 
the  toxic  atrophies. 

We  will  now  discuss  very  briefly  the  muscular  atrophies  con- 
secutive to  diseases  of  the  nervous  system,  but  will  not  enter  into 
any  details  of  symptomatology  or  pathological  anatomy,  as 
that  would  lead  us  into  a  description  of  all  the  nervous  diseases 
in  which  any  affection  of  the  muscles  occurs.  For  this  the  reader 
must  be  referred  to  the  later  volumes  of  this  series,  in  which 
these  diseases  will  be  treated  of  at  length.  We  must  content  our- 
selves here  with  a  simple  enumeration  of  the  various  maladies  of 
the  nervous  system  in  the  course  of  which  muscular  atrophies  are 
observed. 

In  the  first  rank  of  these  affections  come  the  diseases  of  the  spinal 
cord.  Atrophy  of  the  muscular  tissue  is  not  rare  in  locomotor 
ataxia ;  it  belongs  as  a  rule  to  an  advanced  period  of  the  disease,  and 
not  infrequently  leads  to  a  characteristic  deformity  of  the  foot  known 
as  tabetic  club-foot.  In  the  upper  extremities  we  find  atrophies  of 
the  Aran-Duchenne  type,  that  is,  symmetrical  atrophi)BS  beginning  in 
the  abductor  brevis  of  the  thumb  and  advancing  to  the  hands  and 


620 


BEAUMETZ— DISEASES  OF  THE  BCU8CLES. 


upper  extremities.  In  Friedreich's  disease  there  is  sometimes  atro- 
phy affecting  certain  muscles  of  the  trunk  or  limbs. 

But  the  type  of  muscular  atrophy  produced  by  medullary  lesions 
is  certainly  that  represented  by  the  disease  known  since  the  descrip- 
tion of  Aran  and  Duchenne  as  progressive  muscular  atrophy.  As  we 
have  just  seen,  this  affection  always  begins  in  the  hands  and  invades 
successively  and  symmetrically  the  segments  of  the  upper  extremity, 
passing  thence  to  the  muscles  of  the  trunk.  We  have  seen  in  the 
section  on  primary  trophic  disturbances  of  the  muscles  that  Du- 
chenne at  first  confounded  this  myelopathic  atrophy  with  another 
form  not  accompanied  by  appreciable  nervous  lesions  which  we  have 
called  progressive  myopathic  atrophy.  It  is  in  progressive  muscular 
atrophy  that  one  observes  the  characteristic  deformities  of  the  hand 
called  variously  claw-hand,  monkey-hand,  main  en  gnffe^  main  de 
squelette. 

The  other  diseases  of  the  spinal  cord,  scleroses  and  inflammations, 
are  frequently  accompanied  by  muscular  atrophie^s. 

There  are  certain  forms  of  muscular  atrophy  consecutive  to  dis- 
eases of  the  brain.  It  is  not  uncommon,  indeed,  to  observe  atrophy 
of  the  paralyzed  and  contractured  muscles  after  hemorrhage  or  soft- 
ening of  the  brain.  Descending  scleroses  affecting  directly  the  mus- 
cles may  follow  these  lesions. 

Finally  we  have  the  entire  category  of  peripheral  neuritides  which 
may  induce  a  diminution  of  volame  of  the  affected  muscles.  The 
type  of  these  forms  of  peripheral  neuritis  is  alcoholic  neuritis.  I 
have  referred  to  this  in  speaking  of  muscular  atrophies  of  toxic  origin. 

After  this  general  sketch  of  the  etiology  of  secondary  trophic 
affections  of  the  muscles,  we  may  represent  the  subject  graphically 
in  the  following  table : 


'  1.  Inflammations. 
2.  Lesions  of  neighboring  parts. 
8.  Functional  inertia. 

r  Acute  diseases  {  ^r^K-.Ttl,.^'"""'"^' 


Secondary 
trophic  affec- 
tions of  the 
muscles  may 
be  caused  by 


4.  Dyscrasiffi 


5.  Poisoning 


Chronic  diseases 

Lead. 
Alcohol. 


(  Tuberculosis. 
1  Cancer. 


f  Medullary  \ 


Central 


6.  Nervous  Lesions 


Cerebral 


Locomotor  ataxia, 
progressive  mus- 
c  u  1  a  r  atrophy, 
sclerosis,  various 
forms  of  myelitis. 

Hemorrhage. 
Softening. 


t  Peripheral Neuritis. 
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TreatmenL — There  are  two  points  to  be  considered  in  the  thera- 
peutic management  of  the  case  when  the  presence  of  these  muscular 
troubles  has  been  determined.  In  the  first  place  we  must  address  our 
efforts  to  the  relief  of  the  primary  causal  affection,  and  secondly 
endeavor  to  bring  about  an  improvement  in  the  muscular  condition. 
We  must  therefore  determine  the  cause  of  the  trouble,  and  if  possible 
remove  it.  For  example,  when  the  muscular  affection  is  consecutive 
to  a  lesion  of  the  brain  or  cord  we  may  suspect  the  presence  of  syphi- 
lis, and  may  administer,  occasionally  with  profit,  large  doses  of  iodide 
of  potassium  to  which  may  be  added  some  mercurial  preparation. 
For  the  relief  of  the  atrophy  we  must  have  recourse  to  massage  and 
electricity  under  its  different  forms.  It  is  well  to  say^that  the  results 
of  this  treatment  will  often  be  far  from  brilliant,  especially  when  the 
troubles  are  consecutive  to  lesions  of  the  nervous  system. 

We  have  now  concluded  the  study  of  diseases  of  the  muscles.  I 
have  been  very  cursory  in  the  discussion  of  the  secondary  trophic 
disturbances,  the  consideration  of  which  belongs  to  another  part  of 
medical  pathology.  Nevertheless  I  should  have  preferred  to  develop 
at  somewhat  greater  length  this  as  well  as  some  other  divisions  of  my 
subject,  but  it  has  for  various  reasons  been  impossible  to  carry  out 
my  desire. 
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against  obesity,  laziness,  muscular  weakness,  and  stupidity  among 
the  Spartan  youth  and  the  people  in  general. 

The  closely  observing  physicians  of  antiquity  were  as  fully  alive 
to  the  evil  results  of  obesity  as  were  the  statesmen.  Hippocrates  was 
acquainted  with  the  slight  power  of  resistance  of  the  corpulent  against 
febrile  diseases,  with  the  coincidence  of  obesity  and  sterility  in  wo- 
men, with  the  shortness  of  life  and  the  occurrence  of  sudden  death  in 
fat  x)ersons,  and  gave  strict  directions  for  the  prevention  of  the  dis- 
ease. A  hard  couch,  severe  physical  labor  in  the  early  morning  be- 
fore breakfast,  vegetable  diet,  especially  the  ingestion  of  greens, 
hardening  of  the  body  in  the  open,  the  prohibition  of  warm  baths 
and  of  the  use  of  wine  unless  largely  diluted  with  water^  were  among 
his  prescriptions. 

The  later  physicians  of  antiquity,  too,  Celsus  and  Galen,  gave 
strict  directions  against  obesity,  which  the  latter  author  ascribed  to 
the  preponderance  of  phlegm,  one  of  the  cardinal  humors  of  his  sys- 
tem. He  was  also  aware  of  the  dangers  to  life,  the  occurrence  of 
sudden  death,  and  the  putrid  (asthenic)  character  of  the  pyrexia  in  fe- 
brile diseases  in  such  patients.  The  directions  of  the  physicians  of 
this  period  had  to  do  chiefly  with  the  somatic  relations  and  external 
influences— exercise  in  the  hot  sun,  the  use  of  baths,  especially  sea 
baths  (Celsus),  vigorous  frictions  of  the  body  (Coelius  Aurelianus) . 
The  influence  of  nutrition  was  but  little  understood  in  antiquity  and 
the  directions  in  this  respect  possess  merely  the  character  of  general 
restrictive  courses. 

In  the  Middle  Ages  up  to  recent  times  no  particular  progress  was 
made  in  the  knowledge  and  treatment  of  obesity.  Even  the  publi- 
cations from  the  seventeenth  and  eighteenth  centuries,  containing 
chiefly  mere  descriptions  of  isolated  cases  of  excessive  corpulence  and 
its  evils,  supply  nothing  new  regarding  the  pathogenesis  of  the  dis- 
ease nor  do  they  augment  the  therapeutic  resources  against  it. 
Mention  need  be  made  only  of  the  attempt  of  surgeons  to  proceed 
against  obesity  by  operation  and  to  excise  the  monstrous  and 
cumbersome  masses  of  fat.  Thus  a  German  prince,  desiring  to 
become  thin,  had  a  physician  from  upi)er  Italy  remove  his  fat, 
but  unfortunately  he  died  from  the  operation.  It  is  reported  of 
Bhotonet,  a  surgeon  of  Paris,  that  he  in  1718  excised  nine  i>oimd8 
of  fat  from  the  abdomen  of  a  well-known  person  and  thus  relieved 
her.  While  during  the  seventeenth  century  but  few  physicians 
like  Panaroli,  Sebitz,  and  Wolf  published  papers  on  obestiy, 
the  number  of  dissertations  and  treatises  which  have  since  ap- 
peared in  France,  England,  and  Sweden  has  increased  consider- 
ably ;  but  they  contain  nothing  new  in  the  pathology  of  the  disease 
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and  change  or  add  but  little  with  reference  to  the  well-known  thera- 
peutic resources. 

It  was  not  until  the  nineteenth  century,  as  a  result  of  the  labors  of 
Justus  V.  Liebig  with  regard  to  the  formation  of  fat  in  the  animal 
body,  that  we  not  only  gained  a  wider  knowledge  of  the  origin  of 
sux>erfluous  masses  of  fat  and  the  deposition  of  fat,  but  that  we  could 
also  devise  ways  and  means  directed  against  the  cause  and  nature  of 
the  disease  for  the  prevention  or  restriction  of  its  grave  sequels.  The 
dietetic  Banting  treatment  by  Dr.  Harvey  is  based  precisely  upon  the 
principles  governing  nutrition,  especially  in  lessening  the  deposit 
of  fat  and  in  the  consumption  of  the  fat  in  the  body.  Banting's 
letter  about  the  result  of  the  treatment  and  his  falling  away  was  the 
cause  of  Harvey's  method  of  reducing  obesity  becoming  known  by 
the  name  of  the  patient,  and  of  its  extensive  use  both  in  England 
and  on  the  Continent.  Under  the  circumstances  it  was  inevitable 
that  the  faults  inherent  in  the  method  should  manifest  themselves 
more  or  less  markedly  in  various  cases  and  stages  of  obesity  and 
should  thus  limit  its  further  application  by  unfavorable  results. 

Our  knowledge  of  the  formation  of  fat  and  of  nutrition  first  pointed 
out  by  Liebig  was  enlarged  in  later  years  by  the  addition  of  some  facts 
not  fully  understood  by  this  investigator,  namely,  the  origin  of  ani- 
mal fat  from  carbohydrates  and  a  more  complete  comprehension  of 
nutrition,  which  resulted  from  the  important  labors  of  M.  v.  Pet- 
tenkofer,  C.  v.  Voit,  J.  Munk,  Shubotin,  Eadziejewski,  and  others. 
Their  labors  disclose  the  manifold  formation  of  fats  from  nutritive 
materials — albumin,  fats,  and  carbohydrates— their  consumption  and 
deposition  in  excessive  fat  formation,  the  causes  of  this  process,  and 
the  influence  of  fat  and  fat-forming  materials  upon  the  important 
presence  of  albumin  in  the  body.  In  the  field  of  histology  the  in- 
vestigations regarding  the  importance  and  development  of  adipose 
tissue  and  the  formation  of  fat  have  not  yet  come  to  a  harmonious 
conclusion,  and  the  theories  of  Toldt,  Flemming,  Virchow,  and  Unna 
are  in  irreconcilable  contradiction.  In  the  field  of  pathology  the 
labors  of  Leyden  regarding  sclerosis  of  the  coronary  arteries  must  be 
specially  emphasized,  since  they  threw  light  on  the  grave  heart  trouble 
which  so  frequently  complicates  obesity.  The  same  author  also  more 
clearly  defined  the  meaning  of  the  term  fatty  heart. 

By  the  widening  of  our  chemico-physiological  knowledge  of  nu- 
trition the  treatment  has  been  placed  on  a  firmer  basis  and  it  has  been 
made  possible  to  devise  comprehensive  scientific  methods.  The  Bant- 
ing method  suggested  by  Harvey  was  introduced  into  Germany  by 
Vogel  and  adapted  to  the  conditions  there  prevailing.  Sub8e(]uently 
Ebstein  devised  a  new  method  which  diflFered  from  the  latter,  owing 


628  OERTEI/— OBESITY. 

to  a  mismiderstanding  of  Yoit's  labors,  in  not  advocating  a  special 
restriction  of  the  consumption  of  fat  as  opposed  to  the  carbohydrates 
and  which  placed  the  supply  of  albumin  far  too  low.  Oertel's  mode 
of  treatment  had  reference  not  only  to  the  restriction  of  fat  and  the 
maintenance  of  the  amount  of  albumin,  but  also  to  the  favorable  in- 
fluence of  the  diminution  of  water  in  the  body  upon  the  reduction  of 
fat  and  upon  the  seciuels  of  the  disease,  while  it  aimed  to  prevent  and 
lessen  the  weakening  of  the  heart  muscle  and  the  circulatory  distur- 
bances dependent  upon  it.  The  same  author  has  moreover  estab- 
lished sanatoria  in  various  hilly  and  mountainous  regions  of  Ger- 
many, Austria,  and  Switzerland,  where  methodical  and  strictly 
supervised  exercises  in  the  shape  of  walks  and  mountain  climbing 
can  be  performed  so  as  to  furnish  the  necessary  mechanical  labor 
and  insure  the  combustion  of  fat  which  is  its  object.  Quite  recently 
the  question  has  arisen  whether  a  reduction  of  fat  can  be  effected  by 
a  dietetic-mechanical  treatment  without  the  loss  of  albumin;  this  has 
been  answered  in  the  affirmative  by  v.  Noorden,  who  has  pointed 
out  the  ways  in  which  losses  of  albumin  may  arise  during  the 
treatment. 

Inasmuch  as  obesity  and  corpulence  are  not  amenable  to  medici- 
nal treatment,  we  find  in  the  history  of  the  disease  no  remarks  bear- 
ing upon  the  subject.  The  effect  of  drink-cures  by  waters  con- 
taining sodium  sulphate  (Marienbad,  Tarasp,  etc.)  can  thus  far  be 
said  to  rest  merely  upon  the  fact  that  they  remove  a  portion  of  the 
albuminous  and  fat-forming  substances  consumed  in  the  food,  by 
which  the  nutrition  is  lessened.  These  springs,  therefore,  in  cases 
in  which  they  are  indicated,  can  at  most  but  supplement  the  dietetic- 
mechanical  treatment. 

Finally  mention  should  be  made  of  hydrotherapy,  which  endeavors 
to  utilize  the  heat-regulating  effect  of  cold  baths  against  corpulence. 
The  combustion  of  fat  necessary  to  increase  the  bodily  temperature, 
however,  is  so  slight  that  hydrotherapy  likewise  is  to  be  enumerated 
merely  as  an  adjunct  to  the  above-named  modes  of  treatment. 

Etiology. 

The  main  constituents  of  the  human  body  by  whose  deposition 
and  transformation  it  is  built  up  and  maintained  are,  aside  from  in- 
organic salts  and  ingredients  of  the  ash,  albumin,  fat,  and  water. 

Of  these  three  constituents  albumin  and  water  are  present  in  the 
normal  organism  in  a  proportionate  quantity  which  does  not  vary 
materially ;  the  former  amounts  to  15  or  16  i)er  cent,  of  the  weight  of 
the  body,  while  the  latter  varies  only  between  68.5  and  65.7  per  cent. 
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(Moleschott),  except  after  an  abundant  ingestion  of  fluid,  when  the 
blood  and  the  tissues  temporarily  contain  more  water. 

The  fat  alone,  even  in  the  healthy  body,  exists  in  such  a  variable 
quantity  that  the  limits  are  wide  apart  and  can  only  ax)proximately 
be  determined  as  ranging  between  9  and  23  per  cent,  of  the  body 
weight.  The  total  amount  in  general  is  also  apt  to  be  greater  in  wo- 
men than  in  men,  the  proportion  being  as  16  to  13.5  per  cent.  Be- 
sides, within  the  limits  of  health  the  quantity  of  fat  which  is  to  be 
considered  as  normal  varies  according  to  the  age,  constitution,  occu- 
pation, family  tendency,  season,  climate,  and  racial  peculiarities. 

The  use  of  the  fat  in  the  body  is  due  to  its  chemical  and  physical 
proi)ertie8. 

The  fat,  being  inclosed  in  vesicles  whose  membrane,  saturated 
with  water,  can  bear  strong  pressure  without  allowing  the  oily  con- 
tents to  escape,  forms  in  its  physical  quality  a  thick  elastic  layer  on 
the  surface  of  the  body,  fills  up  interspaces  and  depressions  between 
organs,  bones,  ligaments  and  muscles,  protects  against  blows  and 
other  mechanical  injuries,  and  contributes  to  the  physical  beauty  of 
the  body.  Being  a  bad  conductor  of  heat  it  furthermore  protects  the 
tissues  which  it  covers  and  envelops  against  i^efrigeration ;  this  ap- 
plies not  only  to  the  panniculus  adiposus  with  reference  to  the  sur- 
face of  the  body,  but  also  to  the  fatty  omentum  with  regard  to  the 
intestine  which  is  so  sensitive  to  changes  of  temperature.  Lean  jyer- 
sons  and  old  people  whose  fat  is  partly  consumed  are  therefore  more 
sensitive  to  a  fall  of  the  external  temperature  than  others  who  are 
shielded  by  an  ample  layer  of  adipose  tissue. 

In  a  chemico-physiological  relation  fat  serves  in  the  animal  econ- 
omy by  its  combustion  for  the  production  of  force  and  heat  and  thus 
prevents  waste  of  albumin  in  metabolism.  These  qualities  impart  to 
fat  a  considerable  influence  on  general  nutrition  and  the  physiological 
functions,  and  we  shall  have  to  study  them  carefully  with  reference 
to  excessive  formation  and  accumulation  of  fat,  as  well  as  to  the  at- 
tempt to  reduce  the  amount  of  this  substance  in  the  body.  * 

The  fat  in  the  body  is  formed  by  cellular  elements  from  the  lipo- 
genous  material,  fat  and  carbohydrates,  which  reaches  the  blood  by 
way  of  nutrition  and  is  supplied  to  them.  Decomposition  products 
of  albumin  can  likewise  be  changed  into  fat.  The  fat  cell  j!>er  se  is 
capable  of  considerable  metabolism.  The  fat  formed  in  the  fat  cells 
may  sooner  or  later  be  again  decomposed,  whereby  diffusible  sub- 
stances develop  which  pass  through  the  cells  and  are  absorbed  by  the 
blood.  When  the  state  of  nutrition  is  good  this  process  probably 
takes  place  constantly,  so  that  the  same  fat  does  not  remain  for  years 
in  the  cells,  but  is  ever  decomposed  and  re-formed. 
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The  fat  which  has  become  superfluous  is  inclosed  in  the  body  at 
the  points  of  its  formation  in  the  fat  cells ;  these,  being  fastened  to- 
gether by  connective  tissue,  represent  the  adipose  tissue.  Regarding 
the  origin  of  the  adipose  tissue  two  different  theories  have  been  ad- 
vanced by  histologists. 

According  to  Toldt  adipose  tissue  occurs  in  the  body  preformed  as 
a  normal  tissue  formation;  it  does  not  exist  everywhere,  but  is  lack- 
ing in  the  eyelids,  auricles,  scrotum,  penis,  clitoris,  nymphae,  also  in 
the  muscular  connective  tissue  of  the  intestine,  etc.  At  these  points, 
even  under  the  most  favorable  conditions  for  fat  formation,  no  ap- 
preciable deposition  of  fat  occurs.  At  other  points,  however,  both 
on  the  surface  and  in  the  interior,  there  are  thick  layers  of  this  tissue 
in  which  according  to  circumstances  large  quantities  of  fat  are  accu- 
mulated. These  points  are,  on  the  external  parts  of  the  body,  the 
malar  region  of  the  face,  the  panniculus  adiposus  of  the  breast,  the  an- 
terior abdominal  wall,  the  pubic  region,  the  sole  of  the  foot,  the 
ischial  cushion,  the  lower  and  upper  extremities.  In  the  thoracic 
and  abdominal  cavities  fatty  tissue  exists  in  the  mediastinum,  the 
epicardium,  the  surface  of  the  heart,  the  mesentery,  the  greater  omen- 
tum, in  the  appendices  epiploicse,  the  adipose  capsule  of  the  kidneys, 
and  finally  also  in  the  intermuscular  tissue  of  the  voluntary  muscles 
and  the  yellow  bone  marrow. 

Adipose  tissue,  according  to  Toldt,  must  not  be  classed  with  the 
connective  tissue  either  by  its  histological  structure  or  by  its  func- 
tions. Its  embryological  development,  too,  does  not  proceed  from 
the  connective  tissue  but  from  definite  germ  layers,  and  in  its  further 
growth  is  connected  with  the  preformed  adipose  tissue. 

According  to  a  widely  differing  assumption  by  Virchow  and  Flem- 
ming,  there  is  no  special  difference  between  adipose  and  loose  connec- 
tive tissue,  and  the  fat  cells  are  said  to  be  identical  with  the  fixed 
connective-tissue  cells.  The  connective-tissue  cells  and  other  cells 
may  change  into  fat  cells  by  the  absorption  of  fat  if  they  are  favorably 
situated  in  relation  to  the  blood  current  so  as  to  take  up  the  lipoge- 
nous  material  transuding  more  or  less  freely  from  the  blood  after  the 
ingestion  of  food.  The  transudation  from  the  vessel  wall  occurs  in 
greater  amount  wherever  there  is  a  considerable  retardation  of  the 
circulation  by  reason  of  a  circumscribed  dilatation  of  smaller  vessels. 

According  to  both  theories,  intimate  relations  exist  between  adi- 
pose tissue  and  the  vascular  apparatus,  and  a  deposit  of  fat  occurs 
only  where  there  is  a  rich  vascularization  and  retardation  of  the  blood 
current,  while  tissues  containing  few  vessels  do  not  become  filled  with 
fat.  The  amount  of  the  deposition  of  fat,  however,  rests  withal  upon 
conditions  which  vary  with  the  individual  and  the  time.     Under  the 


ETIOLOGY.  631 

assumption  of  a  specific  adipose  tissue  (Toldt),  copious  nutrition, 
slight  tropho-plastic  activity  of  the  tissues,  and  deficiency  of  oxygen 
of  the  blood  do  not  suffice  for  the  accumulation  of  fat  in  the  body ; 
but  the  secretory  energy  of  the  adipose  tissue,  its  quantity,  and  its 
power  of  proliferation  enter  largely  into  the  consideration  and  there- 
fore will  differ  in  amount  in  various  individuals  and  at  different 
times.  The  amount  of  the  accumulation  of  fat  therefore  may  show 
extensive  variations  under  otherwise  equal  conditions  in  a  concrete 
case. 

If  we  do  not  consider  the  adipose  tissue  as  a  special  tissue  forma- 
tion, then  the  amount  of  the  deposition  of  fat  is  based  upon  the  vaso- 
motor innervation  and  the  irritability  of  the  vessel  wall  dependent 
upon  the  more  frequent  or  rarer  occurrence  of  a  local  vascular  dila- 
tation in  the  loose  connective  tissue,  and  is  influenced  moreover  by  the 
number  of  cells  in  the  adventitia  and  the  power  of  proliferation  of  its 
cellular  elements,  which  may  show  more  or  less  individual  variations. 
On  the  other  hand,  Toldt  and  his  followers  do  not  doubt  that  the  con- 
nective-tissue cells  produce  fat  under  certain  circumstances  and  accu- 
mulate it  in  their  interior  in  larger  or  smaller  drops.  In  advancing 
obesity,  according  to  Toldt  the  preformed  adipose  tissue  from  defi- 
nite germ  layers  will  increase  in  extent  and  thickness,  and  at  the  same 
time  more  and  more  connective-tissue  cells  are  changed  into  fat  cells ; 
while  according  to  Flemming  the  deposition  of  fat  takes  place  in  the 
connective-tissue  cells. 

Becently  Unna  has  advanced  another  theory  of  the  formation  of 
fat  and  the  adipose  tissue. 

Unna  assumes  three  sites  for  the  formation  of  fat,  the  first  of 
which  is  said  to  be  in  the  skin,  the  second  in  the  muscles,  and  the 
third  in  the  intestine.  In  the  skin  the  fat  is  produced  mainly  by  the 
activity  of  the  convoluted  glands.  The'  kidney  fat  he  interprets  as 
muscle  fat,  the  fatty  lymph  current  being  filtered  through  the  veins  of 
the  capsule  of  the  kidney.  The  source  of  the  intestinal  fat  is  said 
to  be  situated  in  the  mesentery  where  the  fat  is  formed  by  the  co- 
operation of  certain  blood  corpuscles.  Basing  his  argument  on  these 
results  of  his  investigations,  Unna  has  attempted  to  explain  why  one 
and  the  same  method  of  forced  nutrition  and  of  fat-reduction  cannot 
have  the  same  effect  on  all  the  deposits  of  fat. 

How  far  the  facts  will  bear  out  Unna's  views,  which  would  be 
likely  to  advance  materially  our  knowledge  of  the  pathogenesis  and 
the  course  of  obesity,  must  be  settled  by  future  investigations. 

Hence  the  pathogenesis  of  obesity  is  by  no  means  as  yet  fully 
elucidated  by  the  histological  and  physiological  examinations  bearing 
upon  it.     The  frequent  early  development,  the  course,  the  rapid  or 
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tedious  involution  of  corpulence,  especially  by  therapeutic  measures, 
present  absolutely  unexplained  phenomena  observed  not  only  in  dif- 
ferent cases  but  also  at  different  times  in  a  concrete  case.  Most  in- 
complete, however,  is  our  knowledge  of  the  various  factors  which  in- 
duce obesity,  if  we  endeavor  to  trace  its  etiology  and  x>articularly  to 
answer  the  question  about  the  disposition  to  an  extensive  accumula- 
tion of  fat  or  to  obesity. 

The  decision  whether  the  fat  accumulated  in  the  body  has  already 
exceeded  the  normal  limit,  whether  it  has  led  to  corpulence,  obesity 
(lipomatosis  universalis,  adipositas,  obesitas,  polysarcia,  corpulentia 
morbosa),  and  occurs  as  a  pathological  phenomenon  or  a  disease  sui 
generis,  will  depend  upon  the  following  two  criteria : 

1.  Whether  the  external  proportional  somatic  relations  and  the 
symmetry  of  the  limbs  are  disturbed  by  an  unequal  increase  of  vol- 
ume in  consequence  of  excessive  deposition  of  fat;  and 

2.  Whether  a  limitation  of  the  functional  activity  of  the  various 
organs,  especially  of  the  circulatory  and  respiratory  organs,  is 
caused  by  an  excessive  accumulation  of  fat. 

According  to  this  limitation  of  the  conception  of  increased  fat  for- 
mation and  deposition,  therefore,  the  abnormal  development  of  fat 
such  as  occurs  in  fatty  degeneration  of  the  tissue  elements  and  in 
processes  leading  to  atrophy,  is  completely  excluded  and  relegated  to 
another  chapter  in  pathology. 

Causes  op  an  Increased  Formation  and  Accumulation  of  Fat  in 

THE  Body. 

The  causes  which  lead  to  an  abnormal  formation  and  accumulation 
of  fat  in  the  body,  to  corpulence  and  obesity,  are  always  to  be  traced 
ultimately  to  the  fact  that  the  fat-forming  substances  ingested  with 
the  food  find  their  physiological  utilization  for  the  functions  of  the 
body  only  to  a  slight  extent  and  therefore  are  deposited  as  fat  in 
larger  amounts  in  the  above-mentioned  reservoirs.  The  fat-forming 
substances  in  the  food  may  either  be  within  the  limits  necessary  for 
the  nutrition  of  the  body,  and  hence  relations  and  conditions  may  ob- 
tain in  which  even  with  normal  nutrition  there  is  economy  and 
increased  fat-formation;  or  else  these  substances  are  ingested 
in  such  quantities  that  it  is  altogether  impossible  for  them  to  be 
used  up  in  physiological  processes  for  the  development  of  force 
and  heat,  and  hence,  having  become  superfluous,  they  are  changed 
into  fat  and  stored  in  the  reservoii-s.  In  accordance  with  these  facts 
we  shall  have  to  keep  separate  in  the  etiology  a  number  of  special 
causal  factors. 


GENERAL  TENDENCY  AND  HEREDITABY  DISPOSITION.  633 


1.  General  Tendency  and  Hereditary  Disposition. 

Experience  teaches  that  not  all  men  under  equal  conditions  accu- 
mulate fat,  but  that  many  persons  may  be  safely  as  immoderate  in 
eating  and  as  inactive  as  others  in  whom  within  a  brief  period  an 
ample  accumulation  of  fat  in  the  body  becomes  perceptible  and  in 
whose  families  a  pronounced  tendency  to  an  abnormal  fat  formation 
and  deposition  has  been  hereditary  through  many  generations. 
Thus  we  find  in  the  literature  so  large  a  number  of  cases  recorded, 
and  every  practitioner  has  observed  so  many  similar  instances,  that 
the  hereditary  disposition  to  corpulence  is  established  as  an  undis- 
puted fact.  Statistics  permit  the  assumption  that  among  the  corpu- 
lent patients  coming  under  observation  at  least  fifty  per  cent,  have  an 
hereditary  tendency  to  this  disturbance  of  nutrition. 

The  hereditary  disposition  usually  manifests  itself  in  early  life 
by  an  abnormally  great  development  of  fat,  either  in  all  the  chil- 
dren or  only  in  a  certain  larger  or  smaller  number;  but  on  the  other 
hand  it  may  not  appear  until  a  more  advanced  age,  especially 
under  favorable  nutritive  conditions,  either  in  all  or  in  only  a  few 
members  of  the  family,  or  in  women  after  the  first  pregnancy.  Fur- 
thermore, the  hereditary  tendency  in  general  is  said  to  be  more  fre-^ 
quent  in  women  than  in  men.  As  in  other  hereditary  taints,  that 
leading  to  the  hyperplasia  of  fat  may  skip  one  or  more  generations 
and  pass  from  the  father  to  the  grandchild.  But  the  statement  that 
the  heredity  is  more  pronounced  in  the  same  sex,  passing  from  the 
father  to  the  son  and  from  the  mother  to  the  daughter,  has  not  been 
generally  confirmed  (Kisch).  I  myself  have  likewise  thus  far  failed 
to  find  any  confirmatory  evidence. 

To  cite  a  few  instances  from  the  literature  of  obesity  in  early  life : 
Barkhausen  reports  the  case  of  a  boy  aged  fifteen  months  weighing 
35  pounds ;  Heyfelder,  that  of  a  girl  aged  three  and  a  half  years 
weighing  49^  pounds ;  Kastner,  that  of  a  girl  aged  four  years  weighing 
82  pounds ;  Benzenberg,  that  of  a  girl  aged  four  years  weighing  137 
pounds;  Weinberger,  that  of  a  boy  aged  five  years  weighing  189 
pounds ;  Don,  that  of  a  Hindoo  aged  ten  years  weighing  266  pounds. 
In  more  recent  times  Wolf  has  described  a  new-bom  child  weighing 
over  18  pounds.  Eisch  observed  a  girl  of  six  weighing  110  pounds; 
one  of  eleven,  132  pounds;  one  of  sixteen,  312  pounds.  I  myself  have 
observed  several  families  in  which  all  the  children,  numbering  two, 
three,  and  five  respectively,  showed  an  enormous  development  of  fat; 
in  one  case  a  girl  of  seven  weighing  124  pounds.  It  would  not  be 
difficult  to  swell  these  figures  greatly  with  cases  from  the  literature. 
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It  is  as  yet  impossible  to  give  a  satisfactory  explanation  of  the 
causes  upon  which  the  hereditary  tendency  to  an  abnormal  accumu- 
lation of  fat  in  the  body  may  be  based.  Many  attempts  have  been 
made  in  this  direction. 

1.  We  might  try  to  ascribe  tbe  cause  to  a  congenital  di£ference 
with  reference  to  the  quantity,  functional  and  proliferative  power  of  a 
preformed  fatty  tissue  existing  as  an  independent  organ,  or  of  the 
fat-bearing  connective  tissue  with  its  vascular  apparatus.  The  as- 
sumption is  not  without  some  supporting  facts,  since  the  question  as 
to  the  histological  character  of  the  adipose  tissue  has  not  been  finally 
decided,  as  there  are  different  views  concerning  the  formation  and 
deposition  of  fat.  A  prioriy  therefore,  the  idea  cannot  be  rejected 
that  the  hereditary  tendency  may  possibly  have  an  histological  foun- 
dation and  that  the  inherited  quality  of  the  preformed  adipose  tissue 
may  become  the  predisposing  cause  of  obesity. 

2.  We  might  also  assume  a  congenital  difference  in  the  tropho- 
plastic  energy  of  the  tissues  of  the  body  by  which  the  amount  of  de- 
posit of  albumin  may  be  determined.  Persons  whose  albumin-bear- 
ing tissue,  especially  muscular  and  glandular  tissue,  exhibits  a  strong 
power  of  growth,  in  order  to  satisfy  this  cellular  vital  requirement 
need  a  larger  amount  of  nutriment  and  therefore  are  less  liable.to  be- 
come obese  than  others  whose  hereditary  constitution  lacks  this 
energy  of  growth  and  nutrition. 

3.  An  hereditary  difference  has  been  assumed  with  reference  to  the 
hypoplasia  of  the  red  blood  corpuscles  and  slow  regeneration  of  the 
blood  and  its  haemoglobin  contents,  but  no  proof  of  this  difference 
has  been  furnished  in  disputed  cases. 

Gohnheim  ascribes  the  disposition  to  accumulate  fat  under  condi- 
tions which  are  normally  without  such  effect  to  a  faulty  activity  of 
the  cells,  that  is,  to  a  slighter  energy  of  the  oxidizing  processes  in  the 
tissue  cells,  in  which  it  is  said  the  oxygen  is  combined  with  the  fat 
supplied  to  them  or  occurring  as  a  decomposition  product.  On  the 
other  hand,  he  leaves  it  an  open  question  whether  the  haemoglobin 
contents  of  the  blood  corpuscles  are  not  too  low,  whereby  the  oxidiz- 
ing processes  are  restricted. 

Not  only  in  men  but  also  in  animals  has  an  hereditary  disposition 
to  fat  hyperplasia  been  demonstrated.  Boloff's  investigations  show 
that  there  are  certain  breeds  of  swine  which  are  particularly  suitable 
for  fattening.  This  racial  peculiarity  is  the  result  of  a  special  mode 
of  breeding  which  requires  not  alone  an  appropriate  selection  of  the 
brood  animals  but  also  uniform  and  methodical  feeding,  rest,  and  fat- 
tening nutriment.  When  the  procedure  is  continued  through  many 
generations  we  may  observe  the  interesting  fact  that  the  production 
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of  fat  acquires  quite  an  extraordinary  energy,  fat  in  excess  accumu- 
lating even  in  the  muscles  and  the  cells  of  glandular  organs,  thereby 
lowering  their  functions. 

Finally  the  fact  deserves  special  attention  that  the  adipose  tissue 
reacts  differently  to  reducing  influences,  in  cases  in  which  its  hyper- 
plasia is  due  to  an  hereditary  disposition,  or  has  been  produced  by 
abundant  nutrition  or  forced  feeding.  In  the  latter  class  it  is  usu- 
ally possible  in  a  short  time  to  make  the  excessive  fat  accumulated  in 
the  body  undergo  combustion  by  dietetic  measures,  etc. ;  while  in  the 
former  class  this  reduction  is  far  more  di£Scult,  so  that  the  result  is 
always  but  temporary  in  patients  who  are  unable  to  carry  out  a  suit- 
able mode  of  life  for  a  term  of  years  and  in  whom  the  prognosis  in 
general  is  more  unfavorable.  The  varying  behavior  of  fat  hyi)er- 
plasia  in  hereditary  disposition  and  in  acquired  corpulence  requires 
for  its  elucidation  a  more  thorough  study. 

The  hereditary  factor  is  most  closely  related  to  the 

2.  Antagonistic  Nutritive  Anomalies, 

Virchow  first  called  attention  to  certain  abnormal  nutritive  pro- 
cesses in  adipose  tissue,  which  presuppose  a  natural  disposition  to 
general  hy  x)erplasia  of  the  fatty  tissue  or  are  prone  to  produce  a  partial 
form,  even  when  the  consumption  of  fat-forming  substances  in  the 
food  does  not  exceed  the  normal.  These  nutritive  anomalies  have 
not  yet  found  a  satisfactory  explanation. 

The  cases  to  be  first  enumerated  here  are  rare  and  should  be 
kept  apart  from  the  ordinary  cases  of  polysarcia  because  of  their  patho- 
logical peculiarities  and  defects.  The  obesity  beginning  at  birth  and 
increasing  during  childhood  is  termed  by  Chambers  a  kind  of  mal- 
formation in  which  the  patients  usually  suffer  from  some  other  phy- 
sical deformity,  or  from  a  lack  of  intelligence,  or  from  some  greater 
defects  of  cerebral  development.  An  accumulation  of  fat  which  is 
often  very  great  is  found  in  acephalous  monsters  and  was  first  observed 
and  described  by  Lobstein ;  it  occurs  likewise  in  cretinous  dwarfs, 
and  Virchow  has  classed  the  obesity  of  the  acephali  with  the  latter. 
Treatment  of  course  is  hopeless. 

Antagonistic  nutritive  relations  exist  moreover  between  obesity 
and  the  functional  activity  of  the  sexual  organs  and  the  nutritive  re- 
lations dependent  upon  it,  or  between  the  absence  of  this  activity  and 
the  loss  or  disease  of  the  sexual  organs.  In  men  whose  sexual  ac- 
tivity ceases  early  or  who  have  become  impotent  from  any  cause,  or 
have  undergone  castration,  we  often  observe  a  rapid  increase  of  fat 
formation.     In  the  same  way  fattening  is  effected  more  easily  and 
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extensively  in  castrated  animals — capons,  oxen,  and  sheep.  Not 
rarely,  too,  the  adipose  tissue  of  women  is  augmented  considerably 
when  menstruation  ceases,  sometimes  also  after  the  normal  puerpe- 
rium  and  prolonged  lactation;  in  such  cases,  however,  the  conser- 
vation of  nutritive  material  must  be  taken  into  consideration.  In 
like  manner  women  with  insufficient  exercise  of  the  sexual  function  or 
young  widows  who  live  virtuous  and  care-free  lives  frequently  become 
obese.  According  to  a  compilation  by  Tilt  (Krieger),  of  282  women 
whose  menstruation  had  ceased  for  five  years  121  had  become  obese, 
71  had  retained  their  normal  figure,  and  90  had  become  thinner. 
Moreover  in  women  who  are  sterile  in  consequence  of  uterine  or  ovarian 
disease  an  increase  of  adipose  tissue  has  been  observed.  There  can 
also  be  no  doubt  that  among  religious  celibates,  some  of  whom  live 
immured  in  monasteries  (monks,  nuns) ,  the  plentiful  ingestion  of  fat- 
forming  substances  in  their  diet,  especially  during  Lent,  with  their 
quiet  life  free  from  care  and  subject  to  few  exertions,  must  contribute 
largely  to  the  development  of  obesity. 

A  similar  nutritive  contrast  would,  acxjording  to  Kisch,  also  ex- 
plain the  excessive  corpulence  of  scrofulous  children  and  the  occur- 
rence of  lipomatosis  after  recovery  from  secondary  syphilis. 

Another  disposition  to  increased  formation  of  fat  is  furnished  by 

3.   The  Influence  of  Age. 

It  is  known  that  the  normal  fat  formation  in  man  is  influenced  by 
the  age,  in  connection  with  which  the  mode  of  nutrition,  rest,  and 
slight  muscular  activity  are  of  decisive  importance.  The  pathologi- 
cally increased  fat  formation  likewise  depends  materially  upon  the 
age  and  the  conditions  of  life  appropriate  to  it. 

In  infancy  the  fat  production  is  maintained  in  especial  manner 
by  the  milk  diet  as  well  as  by  the  absence  of  great  muscular  ac- 
tivity, which  favors  the  formation  of  fat;  and  nurslings  who  are  arti- 
ficially fed  with  farinaceous  substances  exhibit  not  rarely  quite  an 
extraordinary  increase  of  adipose  tissue.  In  adolescence,  in  which 
much  nutritive  material  is  used  for  building  up  the  organism,  and 
in  advanced  age  which  presents  a  continual,  consumption  and  ret- 
rograde metabolism  in  all  the  tissues,  there  is  generally  a  lack  of 
all  the  conditions  which  permit  of  an  abnormal  accumulation  of  fat 
in  the  body. 

The  periods  that  are  most  favorable  for  the  development  of  cor- 
pulence and  obesity  are  in  men  advanced  middle  age  between  the  forti- 
eth and  fiftieth  years,  and  in  women  the  climacteric  toward  the  end 
of  the  fourth  decade  of  life,  in  which  the  ingestion  of  food  and  consnmp- 
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iion  of  material  are  most  frequently  in  a  relation  favorable  to  the 
utilization  and  accumulation  of  fat.  Thus  statistics  prove  that  the 
greatest  development  of  fat  in  the  male  sex  occurs  in  the  x)eriod  be- 
tween forty  and  fifty  years,  and  that  the  least  production  of  fat  occurs 
between  fifteen  and  twenty  years.  In  the  female  sex,  however,  the 
development  of  fat  about  the  time  of  puberty,  between  fifteen  and 
twenty  years  of  age,  is  far  greater  than  in  the  male  sex.  Further- 
more the  amount  of  fat  development  is  nearly  uniform  in  women 
during  the  decade  between  thirty  and  forty,  and  next  to  this  during 
that  between  forty  and  fifty  years,  where  the  occurrence  of  puberty, 
the  puerperium,  and  the  climacteric  favor  the  accumulation  of  fat 
(Kisch). 

The  age  at  which  the  congenital  disposition  to  fat  hyperplasia 
manifests  itself  has  been  already  mentioned  above.  In  general,  opin- 
ions vary  greatly.  Many  observers  agree  that  in  such  cases  an  ab- 
normal development  and  accumulation  of  fat  occur  even  in  earliest 
infancy.  The  obesity  of  such  children,  according  to  Meckel,  presents 
the  character  of  morbid  and  premature  development.  As  a  rule, 
however,  the  early  fat  hyperplasia  undergoes  a  diminution.  The  fat 
formation  returns  to  the  normal  and  increases  again  in  later  years, 
either  after  puberty  or  at  the  time  of  greatest  vigor,  but  most  fre- 
quently in  advanced  age. 

With  the  age  of  the  individual,  too,  the  location  changes  in  which 
the  excess  of  fat  is  deposited.  This  remarkable  process  seems  to 
stand  in  a  causal  relation  to  growth.  In  embryos  and  the  new-bom 
the  subcutaneous  cellular  tissue,  the  omentum,  and  the  mesentery  re- 
main free  from  fat  even  when  the  deposit  is  great  in  other  places. 
As  long  as  the  growth  in  height  continues,  but  little  fat  is  found  in 
the  internal  organs,  while  during  middle  age  large  quantities  are  ac- 
cumulated in  the  omentum,  mesentery,  pericardium,  mediastinum, 
etc.  In  old  age,  on  the  other  hand,  the  fat  persists  for  a  long  time  in 
the  internal  organs  after  that  in  the  subcutaneous  cellular  tissue  has 
largely  disappeared. 

4.  Sex,  Physiological  Constitution,  and  Temperament, 

Sex. — Even  under  physiological  conditions  the  female  body,  in 
the  roundness  of  its  parts  and  the  softness  of  its  outlines,  is  richer 
in  fat  than  the  male  figure,  which  is  more  muscular  and  has  a  more 
angular  contour. 

The  cause  of  this  phenomenon  lies  in  the  greater  development  of 
the  adipose  tissue,  which  in  women  is  naturally  more  extensive  than 
in  men;  while  the  blood,  being  poorer  in  haemoglobin,  is  less  favor- 
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able  to  the  oxidation  of  the  fat-forming  substances  in  the  food,  so  that 
their  transformation  into  fat  and  deposition  in  the  adipose  tissue  can 
occur  to  a  greater  extent.  As  these  differences  between  the  two  sexes 
can  be  observed  even  in  infantile  life,  they  must  of  course  become 
more  pronounced  in  later  years  during  which  nutrition  and  habits 
favor  the  formation  of  fat  far  more  in  women  than  in  men,  especially 
in  those  cases  in  which  the  development  and  deposition  of  fat  appear 
as  a  morbid  phenomenon. 

We  shall  have  more  to  say  hereafter  about  the  differences  in  fat 
formation,  and  the  forms  of  obesity  dependent  upon  them ;  these  in 
women  are  not  so  much  caused  by  excesses  in  eating  and  drinking, 
for  which  reason  women  are  less  liable  to  be  lampooned  and  made 
sport  of  than  men. 

Physiological  Constitution, — The  conditions  known  as  constitution 
and  temperament  have,  as  the  facts  prove,  no  inconsiderable  influence 
upon  the  formation  of  fat.  The  constitutional  tendency  and  the  tem- 
perament may  be  of  hereditary  origin  and  constitute  influential  factors 
in  the  hereditary  disposition.  In  the  constitution  it  is  mainly  the  re- 
laxed or  torpid  type  which  is  characterized  even  under  normal  condi- 
tions by  weakness  of  the  organic  regenerative  power  and  the  slight 
capability  of  transforming  the  circulating  albumin  into  organ  albu- 
min. One  of  the  chief  causes  which  produce  these  conditions  lies  in 
the  hypoplastic  anaemia,  in  the  slight  haemoglobin  contents  of  the 
blood,  in  the  decreased  absorption  of  oxygen,  and  in  the  lessening  of 
the  oxidation  processes  in  the  body. 

Since  under  such  conditions  there  is  not  only  an  ample  formation 
of  fat  from  the  circulating  albumin,  but  also  a  slight  combustion  of 
the  fat-forming  substances,  esx)ecially  carbohydrates  which  these  in- 
dividuals consume  in  large  amounts,  the  body  contains  an  excess  of 
material  for  the  formation  and  deposition  of  fat. 

Temperament — The  slight  energy  of  the  psychic  functions,  of 
the  impulses  and  passions,  and  the  trifling  changes  in  the  emotions 
which  constitute  the  nature  of  the  phlegmatic  temperament,  furnish 
an  additional  factor  in  the  individual  disposition  to  corpulence.  Op- 
posed to  this  stands  the  choleric  temperament  with  its  ready  ex- 
citability, violent  impulses,  abrupt  changes  of  the  emotions  and 
passions,  and  bustling  activity,  which  are  unfavorable  to  the  accumu- 
lation of  fat.  Both  temperaments  probably  are  ultimately  based  upon 
the  physiological  constitution — on  the  one  hand,  relaxed,  torpid,  and 
characterized  by  hypoplastic  anaemia ;  on  the  other  hand,  erethistic, 
excitable,  and  characterized  by  quick  irritability  of  the  nervous  sys- 
tem and  by  increased  energy  of  the  oxidation  processes  due  to  a 
blood  rich  in  haefmoglobin. 
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The  phlegmatic  temperament  includes  a  number  of  factors  which 
favor  the  formation  and  deposition  of  fat.  The  desire  for  rest  and 
comfortable  enjoyment  induces  the  phlegmatic  person  not  only  to 
avoid  every  extensive  fatiguing  muscular  activity,  but  it  also  reduces 
the  uncontrollable  muscular  movements  in  daily  life  which  in  the 
choleric  become  innumerable. 

The  choleric  moves  ten  times  before  the  phlegmatic  decides  upon 
a  single  movement,  and  while  the  choleric  forgets  to  eat  for  his  men- 
tal and  physical  exertions,  bustling  activity,  and  psychical  excite- 
ment, the  phlegmatic  seldom  allows  himself  to  be  disturbed  at  his 
long  and  extensive  dinner  or  in  his  sound  sleep  afterward.  In  ordi- 
nary life  and  in  the  arts  too,  the  phlegmatic  and  choleric  are  typical 
figures  for  obesity  and  leanness,  for  quiet  contemplation  and  mental 
excitability,  for  indisposition  to  physical  exertion  and  restless  activ- 
ity, carousing,  and  excesses. 

There  is  no  doubt  that  the  psychical  and  physical  peculiarities 
which  we  summarize  in  the  temperament  have 'an  accelerating  or 
retarding  influence  upon  the  consumption  of  food,  the  nutrition,  the 
metabolism,  and  the  production  of  fat;  in  the  one  case  furnishing 
the  cause  for  an  accumulation  of  fat,  in  the  other  for  an  extensive 
combustion. 

As  regards,  however,  the  x)ersonification  in  the  opx)osite  sense  of 
the  corpulent  as  a  phlegmatic,  indolent,  dilatory  individual  opposed 
to  physical  and  mental  effort,  as  a  Silenus  a^d  Falstaff,  we  do  not 
find  it  always  fitting,  and  history  teaches  that  men  of  superior  intel- 
ligence, energy,  activity,  and  vigor  may  be  obese. 

6.  Faults  of  Nutrition, 

The  following  section  of  the  etiology  is  the  most  important  in  the 
disease  now  under  consideration.  Not  only  do  the  preceding  etio- 
logical factors  materially  depend  upon  the  influence  of  a  faulty  nutri- 
tion, but  the  latter  by  itself  is  capable  of  causing  an  overproduction 
of  fat,  corpulence,  and  obesity,  in  persons  in  whom  the  former  etio- 
logical factors  are  absent.  In  order  to  study  the  injurious  effect  of 
defects  of  nutrition  we  must  distinguish : 

a.  Those  due  to  the  ingestion  of  excessive  and  improper  food ;  and 

b.  Those  resulting  from  an  insufficient  assimilation. 

Both  faults  of  nutrition  may  be  and  generally  are  present  at  the 
same  time ;  but  the  latter  process  may  suffice  to  produce  an  abnor- 
mal accumulation  of  fat,  especially  when  the  preceding  etiological 
factors  act  in  combination  with  it. 

a.  Faulty  Nutrition. — The  animal  body  consumes  for  the  mainte- 
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nance  of  the  absolutely  necessary  vital  functions,  when  at  rest,  a 
certain  quantity  of  albumin,  fat,  carbohydrates,  and  water;  and  this 
amount  is  increased  according  to  the  labor  x)erformed  by  the  body, 
especially  muscular  labor.  If  the  ingestion  is  restricted  to  the 
amount  of  albumin,  fat-forming  substances,  and  water  required  under 
these  circumstances  the  body,  maintains  its  equilibrium.  If  the  in- 
gestion of  these  substances  exceeds  the  requirements,  then  with  the 
rapid  decomposition  of  albumin  the  non-nitrogenous  constituents 
separated  from  it  and  the  excessively  ingested  fat-forming  sub- 
stances are  changed  into  fat  and  deposited  in  the  tissues.  The  ex- 
cess of  water  consumed  is  under  normal  conditions  rapidly  excreted 
with  the  utilized  materials  in  the  urine,  sweat,  and  insensible  i)er- 
spiration.  The  temporary  requirement  of  our  body  in  the  way  of 
nutritive  material  therefore  will  vary  according  to  its  resting  or  ac- 
tive condition,  regard  being  had  also  to  the  age.  As  this  requirement 
is  of  decisive  importance  in  the  treatment  of  obesity  a  more  detailed 
consideration  of  it  becomes  absolutely  necessary. 

In  the  following  tables  the  temporary  requirement  of  nutritive 
material  is  noted  according  to  age,  rest,  and  muscular  activity : 

1.  Requirement  of  Nutritive  Material  in  Childhood,  from  Four  Months 
TO  Fifteen  Years,  the  Muscular  Activity  or  Rest  Being  Appropriats 

TO  THE  AtiE. 


Albumin. 


Fat. 


Carbo- 
hydrates. 


Author. 


1.  Child  of  4  to  5  months  (condensed 

milk) 

2.  Child  of  18  months  (mixed  food). 
8.  Children  of  6  to  10  years 

4.  Children  of  6  to  15  years  (Munich 

Orphan  Asylum) 

5.  Children  of  6  to  15  years  (Frank- 

fort Orphan  Asylum) 

6.  Up  to  15  years 


21 
86 
69 

79 


75 


18 
27 
21 

85 

25 
20 


98 
150 
210 

251 

800 
250 


Forster. 

Hildesheim. 

Voit. 

Simler. 


Nutritive  Requirements  for  Persons  Doing  LrrriiB  Work  or  Resting, 
EITHER  Voluntarily  or  from  Force  of  Circumstances. 


Albumin. 

Fat. 

Carbo- 
hydrates. 

66 

24 

830 

119 

51 

580 

187 

72 

852 

76 

28 

884 

80 

49 

226 

87 

22 

805 

86 

13 

610 

54 

29 

292 

68 

11 

469 

Author. 


1.  Nutritive  requirement,  minimum. 

2.  Nutritive  requirement,  maximum. 
8.  Laborer  at  rest 

4.  Poor  woman 

5.  Beneficed  woman 

6.  Prisoner  without  labor 

7.  Poor  laborer  of  small  capacity 

8.  Poor  London  seamstress 

9.  Trappist  monk 


Playfair. 

u 

Pettenkofer  &  Voit. 
Forster. 

u 

Schuster. 

Hildesheim. 

Playfair. 

Voit. 
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8.    NUTRITIVB  REQUIREBfENTB  FOR  PeBSONB    PeRFORHINO    PROLONGED   MuSCULAR 

Labor. 


▲Ibumin. 

Fat. 

Carbo- 
hydrates. 

Author. 

1.  BtroDfir  laborer 

137 
138 
131 
116 
167 
112 
185 
134 
188 

173 

95 

68 

68 

117 

309 

208 

108 

118 

352 
422 
494 
845 
675 
691 
876 
788 
634 

Pettenkofer  &  Voit. 

2.  Porter 

Forster. 

8.  Joiner 

u 

4.  Strong  old  man 

u 

5.  Italian  brick-worker 

II.  Ranke. 

6.  Woodman  in  Reichenhall 

7.  Woodman  in  Oberaudorf 

Liebig. 

8.  Field  laborer  in  Laufzom 

9.  Miners  at  Silberau  mines 

H.  Ranke. 
E.  Steinheil. 

The  ingestion  of  food  beyond  these  quantities  will  necessarily  be 
followed  by  an  accumulation  of  fat  in  the  body.  The  extent  of  the 
over-production  in  that  event  is  dependent  upon  the  amount  of  the  in- 
gested food,  upon  the  existence  of  an  individual,  especially  an  heredi- 
tary, disposition  to  fat  hyperplasia,  and  furthermore  upon  the  laws 
governing  nutrition.  A  nutrition  which  is  eflfected  with  an  overpro- 
duction of  fat  coincides  absolutely  with  the  fattening  of  animals,  and 
the  rational  principles  underlying  the  latter  apply  exactly  to  the 
former.  Therefore,  wherever  increased  fat-formation  comes  under 
consideration,  as  in  forced  feeding,  the  quality  of  the  nutrient  mate- 
rial will  always  be  of  paramount  importance,  and  in  the  etiology  of 
corpulence  such  foods  as  are  easily  changed  into  fat  and  substances 
which  serve  to  economize  fat  will  deserve  special  attention. 

a.  Foods  FavoHng  the  Formation  of  Fat, — It  was  Liebig  who, 
basing  his  belief  on  the  experience  that  domestic  animals  are  best  fat- 
tened by  being  supplied  with  food  rich  in  carbohydrates,  taught  that 
the  chief  and  preferable  fat-formers  are  the  carbohydrates,  by  the  side 
of  which  the  fat  in  the  food  plays  only  an  inferior  role,  especially 
since  the  animal  fats  are  altogether  different  from  those  contained  in 
the  food. 

Later,  when  Virchow  demonstrated  a  fatty  metamorphosis  of  the 
albuminous  protoplasm  in  the  pus,  epithelial,  and  glandular  cells, 
these  observations  of  course  could  find  no  application  to  the  physio- 
logical processes  of  nutrition  so  as  to  lead  to  the  assumption  of  a  de- 
velopment of  fat  from  albumin.  It  was  Pettenkofer  and  Voit  who 
showed,  by  experiments  on  dogs,  that  it  was  probable  that  from  the 
decomposing  albumin  fat  is  formed,  or  at  least  a  substance  rich  in 
carbon  from  which  fat  develops  by  synthesis.  On  feeding  a  large 
dog  experimentally  with  400  gm.  albumin  daily,  all  the  nitrogen  of 
the  albumin  had  reappeared  in  the  urine,  but  not  all  the  carbon  in  the 
expired  air  and  the  urine ;  hence  a  decomposition  product,  rich  in 
Vol.  II. -41 
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carbon,  of  the  albumin  had  remained  in  the  body,  and  this  they  be- 
lieved to  be  fat.  Moreover,  it  was  observed  by  Subottin,  Voit,  and 
Kemmerich  that  a  suckling  bitch  exclusively  and  plentifully  fed  with 
meat  furnished  the  greatest  amount  of  milk  rich  in  fat.  By  these 
experiments  the  proof  of  the  formation  of  fat  from  albumin  was  thought 
to  be  established. 

On  the  other  hand,  however,  the  question  was  raised  whether  the 
excess  of  the  fat  in  the  food  is  really  deposited  as  body  fat  in  the  or- 
ganism, and  whether  it  is  not  rather  the  fat  in  the  food  which  is  de- 
comx)osed  and  only  that  fat  is  stored  up  which  is  formed  from  the 
decomposed  albumin.  It  was  necessary,  therefore,  to  furnish  the 
proof  that  fat  likewise,  if  fed  in  excess,  may  be  directly  deposited  in 
the  animal  body,  and  this  proof  could  be  supplied  only  by  feeding 
with  a  fat  which  does  not  occur  in  the  animal  body  and  whose  sub- 
sequent accumulation  alongside  of  the  animal  fat  w^as  to  be  dem- 
onstrated. Experiments  in  this  direction  were  first  undertaken  at 
Kiihne's  instigation  by  Eadziejewski,  who  fed  with  rape  oil,  but  with- 
out obtaining  decisive  results.  Later  on  Lebedeff  succeeded  in  caus- 
ing the  deposition  in  the  dog  both  of  the  tallowy  hard  sheep's  fat  and 
of  the  liquid  linseed  oil  supplied  in  the  food.  The  question  was 
finally  decided  only  by  J.  Munk,  who  showed  that  after  feeding  for 
two  weeks  with  rape  oil  along  with  a  little  albumin  there  was  depos- 
ited in  the  body  of  a  dog  nearly  1.5  kgm.  of  an  oily  fat  in  which  also 
the  characteristic  constituent  of  rape  oil,  erucic  acid,  could  be  recog- 
nized. Thereby  the  transition  of  the  food  fat  into  body  fat  was  set- 
tled beyond  a  doubt.  Ebstein's  view,  that  fat  in  the  food  does  not 
give  rise  to  fat-formation,  is  one  directly  opposed  to  all  physiological 
investigations,  and,  as  Zuntz  has  shown,  has  arisen  only  from  a  mis- 
understanding of  one  of  Yoit's  statements,  whose  interpretation  in 
Ebstein*s  sense  has  been  particularly  cautioned  against  by  Voit  him- 
self, for  which  reason  it  may  be  passed  over  as  unscientific. 

According  to  Pettenkofer  and  Voit,  the  carbohydrates  contribute 
in  the  main  indirectly  to  the  formation  of  fat.  Being  easily  decom- 
posed, they  may  even  in  the  largest  quantities  be  completely  oxidized 
into  carbonic  acid  and  water,  and  thereby  save  both  the  fat  of  the 
food  and  that  formed  from  the  altered  albumin  from  decomposition. 
Further  experimental  investigations,  however,  by  Weiske  and  Wild, 
Soxhlet,  Meissl  and  Strohmer,  J.  Munk,  M.  Kubner,  and  others  have 
definitely  proved  also  that  fat  is  formed  in  the  animal  body  directly 
from  carbohydrates. 

The  fat-formation  in  the  human  body  is  therefore  amply  provide*! 
for  by  the  food  in  its  varied  composition.  Body  fat  may  be  devel- 
oped from  the  fat  ingested  in  the  food,  even  from  the  preformed  fatty 
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acids  or  those  derived  from  the  fats  and  soaps,  as  well  as  from  the 
carbohydrates  and  the  albumin.  Yoit  has  calculated  that  a  forma- 
tion of  fat  occurs  in  a  man  at  rest  or  doing  little  work  whenever  he 
ingests  along  with  a  sufficient  quantity  of  albumin  (118  gm.  daily) 
more  than  259  gm.  of  fat,  equivalent  to  624  gm.  carbohydrates,  or  more 
than  100  gm.  fat  and  385  gm.  carbohydrates.  When  this  quantity  is 
permanently  exceeded,  some  fat  is  daily  deposited  so  that  in  the 
course  of  time  the  accumulation  of  fat  may  become  quite  large. 

6.  Insufficient  Utilization  of  Material, — The  body  fat  and  the  fat- 
forming  substances  ingested  in  the  food,  together  with  the  carbona- 
ceous decomposition  products  of  albumin,  are  more  or  less  completely 
consumed  in  the  animal  economy  for  the  production  of  force  and 
heat,  in  which  case  they  are  split  up  into  carbonic  acid  and  water. 
The  amount  of  the  fat  combustion  is  nearly  proportionate  to  the 
labor  performed.  All  the  physiological  functions,  too,  are  effected 
with  a  decomposition  of  fat,  and  the  production  of  heat  is  directly 
dependent  upon  it.  The  greatest  combustion  of  fat  and  fat-forming 
substances  is  required  for  muscular  labor  and  may  rise,  according  to 
the  extent  of  the  work,  to  more  than  double  the  normal  fat  trans- 
formation occurring  at  rest.  It  is  true,  Pfliiger  and  his  pupils, 
Krummacher  and  Argutinsky,  have  recently  felt  compelled,  on  Jhe 
strength  of  their  experiments,  to  assert  that  the  muscle  works  with 
albumin ;  but  von  Noorden  and  Munk  have  pointed  out  the  errors  in 
their  observations,  since  the  increase  of  albuminous  transformation 
in  Pfliiger's  experiments  was  dependent  up<m  the  deficit  in  calories 
and  thus  was  only  loosely  connected  with  the  muscular  labor  as  such 
(Munk) .  Pfliiger's  view,  that  the  albumin  is  the  source  of  the  force, 
is  vitiated,  according  to  von  Noorden,  even  by  the  calculation  which 
shows  that  men  utilizing  day  by  day  more  than  half  of  the  entire 
calorie  transformation  in  muscular  labor,  ingest  year  after  year  at 
most  14  to  18  per  cent,  of  the  entire  calorie  value  as  albumin  in  the 
food.  In  view  of  this  fact,  the  assertion  that  albumin  is  the  source 
of  muscular  force  would  contravene  the  law  of  the  conservation  of 
energy. 

As  in  the  requirements  of  active  labor,  so  where  greater  heat  for- 
mation is  called  for,  more  fat  must  be  used  up.  This  is  in  harmony 
with  the  experiments  which  show  that  a  low  temperature  of  the  sur- 
rounding air  raises  the  combustion  of  fat,  while  it  has  no  influence 
upon  the  decomposition  of  albumin.  For  this  reason  a  diet  suitable 
for  the  requirements  of  winter  will  lead  to  the  deposition  of  fat  in  the 
summer. 

We  know  from  the  experiments  by  Beclard,  Moleschott,  Pfliiger, 
Voit,  and  others  that  the  most  variable  stimuli  acting  upon  the  sen- 
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Borv  nerves  are  followed  by  an  increased  metabolism  which  is  associ- 
ated with  augmented  decomposition  of  fat,  while  the  intensity  of  the 
metabolism  is  materially  lessened  when  such  influences  are  absent. 
The  cessation  of  sexual  activity  in  animals  after  castration  hastens 
their  fattening,  according  to  the  exi)erience  of  cattle  breeders  (see 
above) .  In  accordance  with  these  facts,  too,  the  decomposition  of  fat 
is  at  the  minimum  during  sleep.  In  Liebermeister's  experiments  the 
excretion  of  carbonic  acid  per  hour  sank  during  sleep  from  32.8-33.4 
gm.  to  24.6  gm.  From  this  fact  Lobisch  calculates  that  a  person  who 
changes  his  mode  of  life,  the  supply  of  food  remaining  the  same,  by 
sleeping  eight  hours  instead  of  seven,  accumulates  in  the  course  of  a 
year  1  kgm.  43.9  gm.  (about  2^  pounds)  more  fat  in  the  body. 

An  insufficient  combustion  of  fat  with  the  consequent  proportion- 
ate accumulation  of  fat  in  the  body  as  compared  with  the  fat-forming 
substances  ingested  with  the  food  seems  to  dei)end  also  upon  the  con- 
dition of  the  blood  in  which  its  contained  hfemoglobin  is  diminished, 
whether  by  a  lessened  number  of  blood  corpuscles  in  general  or  by  a 
smaller  amount  of  haemoglobin  in  their  normal  number,  in  anfemia 
and  chlorosis.  The  restriction  of  the  oxidation  processes  in  conse- 
quence of  the  slighter  absorption  and  distribution  of  oxygen  would 
partly  explain  the  experience  of  physicians  that  a  rapid  development 
of  fat  occurs  as  an  unwelcome  symptom  of  chronic  ill-health,  in  the 
early  stages  of  grave  diseases,  in  pulmonary  phthisis,  scrofulosis, 
secondary  syphilis,  pernicious  ansemia,  etc.,  in  which  cases  of  course 
the  fat  soon  disapj^ears  again ;  and  in  like  manner  that  after  a  severe 
sickness  and  great  losses  of  blood  not  rarely  a  high  degree  of  corpu- 
lence develops.  Since  in  cases  of  convalescence  from  typhoid  fever, 
scarlatina,  etc.,  the  attempt  is  frequently  made  to  counterbalance  the 
losses  in  a  hasty  manner  by  an  ample  supply  of  food,  while  there  is 
no  particular  muscular  activity,  such  nutritive  processes  resemble  the 
fattening  of  animals  which  have  first  been  partly  deprived  of  their 
albumin  by  fasting  and  then  are  rapidly  made  fat  by  the  forced 
feeding. 

Under  the  conditions  named — insufficient  bodily  activity  and  ex- 
cessive rest,  too  much  sleep,  a  life  free  from  cai-e  and  excitement, 
pronounced  phlegmatic  temperament,  anaemia  and  loss  of  albumin — 
the  possibility  exists  that  even  under  a  mixed  diet  containing  enough 
albumin  and  fat-forming  substances  an  increase  of  the  body  fat  will 
gradually  take  place.  The  fat  production  is  quite  inordinately  en- 
hanced, however,  when,  besides  such  substances,  fat,  starch  flour, 
sugar,  etc.,  are  ingested  in  large  quantities,  as  is  done  by  gourmandft, 
great  eaters,  and  by  women  (cakes,  candy,  etc.).  This  is  true  par- 
ticularly of  excessive  beer  drinking,  by  which  usually  so  large  a  quan- 
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tity  of  fat-forming  substances  is  taken  into  the  body  that  it  is  no 
longer  possible  to  burn  them  up  completely  even  during  laborious 
muscular  activity,  as  in  the  case  of  brewers,  bakers,  butchers,  etc. 

As  regards  the  alcohol  in  such  cases  or  in  general,  the  investiga- 
tions are  still  insufficient  to  show  how  it  acts  on  the  combustion  of 
fat.  According  to  the  investigations  of  Forster,  J.  Munk,  and  others, 
if  used  in  moderate,  non-intoxicating  quantities  it  lessens  the  excre- 
tion of  urea  and  also  (Zuntz  and  Geppert)  that  of  carbonic  acid; 
hence  it  acts  similarly  to  carbohydrates  and  fat,  as,  being  burned  up 
in  the  body,  it  may  save  an  equivalent  amount  of  albumin  and  fat. 
But  it  differs  altogether  from  the  latter  nutritive  materials,  when  con- 
sumed in  larger  intoxicating  amounts,  in  that  it  increases  the  decom- 
position of  albumin  in  the  body  and  must  lead  to  a  correspondingly 
augmented  fat-formation  frpm  the  latter.  In  this  respect  the  alcohol 
ingested  with  large  quantities  of  beer  and  that  contained  in  brandy 
are  absolutely  identical,  and  the  fatty  degeneration  of  the  various  cel- 
lular elements  usually  occurring  in  drinkers  bears  out  this  statement; 
only  the  large  amount  of  carbohydrates  in  the  form  of  dextrin,  mal- 
tose, etc.,  ingested  with  an  over-abundant  consumption  of  beer  leads 
to  an  even  greater  deposition  of  fat,  as  observed  chiefly  in  countries 
.  where  beer  is  the  favorite  beverage.  To  these  facts  and  their  sequels 
I  endeavored  to  call  special  attention  fifteen  years  ago  in  my  "  Manual 
of  the  General  Treatment  of  the  Circulatory  Disturbances"  (first  edi- 
tion, 1884). 

In  this  connection  mention  should  be  made  also  of  the  ingestion 
of  fluids  in  general  and  their  influence  upon  the  decomposition  of  fat. 
I  first  gained  the  experience  in  1875  in  my  own  person,  and  since 
then  have  observed  in  numerous  patients  under  conditions  which  admit 
of  no  cavil,  that  the  involution  of  fat- formation,  reduction  of  obesity, 
takes  place  in  the  shortest  time  when  little  fluid  is  taken,  while  the 
weight  decreases  more  slowly  or  rises  again  when  the  amount  of 
liquids  is  increased.  I  have  attributed  the  cause  largely  to  unfavor- 
able circulatory  and  oxidation  processes,  especially  when  in  conse- 
quence of  an  excessive  accumulation  of  fat  there  have  resulted  cir- 
culatory disturbances — congestions — which  are  always  unfavorably 
influenced  by  the  ingestion  of  fluids.  Besides  we  know  from  the 
investigations  of  Voit,  cited  by  Lorenz  in  his  observations,  that  the 
decomposition  of  albumin  increases  under  a  free  ingestion  of  water, 
when  the  particles  of  the  albuminous  solution  are  carried  past  the 
cells  by  a  more  active  flow  of  the  tissue  juices.  When  the  water  sup- 
ply is  limited  the  decomposition  of  albumin  would  be  diminished 
and,  as  the  power  of  the  cells  is  not  yet  exhausted  by  the  slight  de- 
composition of  albumin,  the  fat  distributed  in  the  lymph  current 


646  OERTEli— OBEsmr. 

might  undergo  combustion.  The  loss  would  then  later  on  be  made 
good  by  the  fat  passing  from  the  adipose  tissue  into  the  lymph  cur- 
rent. In  this  process  it  is  self-evident  that  it  is  never  organ  albumin 
but  only  circulating  albumin  which  undergoes  combustion,  in  the 
same  way  as  body  fat  is  never  oxidized  without  having  first  been  dis- 
tributed in  the  lymph  current.  On  the  other  hand,  according  to  this 
explanation,  even  when  the  ingestion  of  water  is  increased  a  lesser 
combustion  of  fat  would  occur,  since  it  has  been  demonstrated  by 
Voit,  J.  Munk,  and  others  that  under  those  circumstances  more  albu- 
min is  decomposed  by  the  cells,  and  so  new  fat  might  form  from  the 
decomposition  products  of  the  albumin  which  are  rich  in  carbohy- 
drates, or  else  the  fat-forming  substances  contained  in  the  food 
would  be  changed  in  larger  quantities  into  fat  by  their  oxidation. 

Quite  interesting  are  the  results  of  th^  experience  of  the  English 
trainers  Symes,  Maclam,  Worthington,  Baelz,  etc.,  with  reference  to 
the  reduction  of  corpulence.  Among  the  directions  for  training,  both 
in  England  and  in  America,  is  the  recommendation  to  use  drinks  in 
great  moderation  or  even  to  abstain  from  them  altogether  (one-half 
pint  [one-quarter  litre]  of  tea  with  every  meal) .  The  food  is  not  of 
so  much  consequence,  only  very  fat  dishes  are  to  be  avoided,  but 
whatever  is  eaten  should  be  so  prepared  as  to  contain  little  water,  and 
since  meat  which  is  boiled  down  or  fried  is  said  to  retain  little  water 
it  would  be  appropriate  for  the  reduction  of  fat.  At  the  same  time 
the  abstraction  of  water  from  the  body  is  aimed  at  in  every  way,  by 
increased  perspiration  and  by  laxatives,  especially  sulphate  of  mag- 
nesia (in  40-gm.  doses).  According  to  the  further  experience  of  the 
trainers  an  increased  ingestion  of  fluids — several  glasses  of  water  or 
beer— is  said  to  raise  the  body  weight  at  once  by  several  pounds. 
The  same  statement,  that  during  the  reduction  of  obesity  an  increased 
consumption  of  liquids  (water)  may  immediately  raise  the  weight 
again,  has  been  for  years  repeated  to  me  by  observing  patients. 

Confirmatory  observations  as  to  the  influence  of  diminished  inges- 
tion of  fluids  upon  the  reduction  of  fat  are  on  record  in  large  number  by 
Lorenz,  Rapp,  Hausmann,  Glax,  Mazepper,  A.  Schmidt,  and  others. 

As  to  the  results  of  fattening  animals  by  the  aid  of  a  plentiful  in- 
gestion of  water  Dancel  may  be  cited;  otherwise  no  experiments  in 
this  direction  have  been  published. 

Finally  the  development  of  fat  is  said  to  be  favorably  influenced, 
according  to  the  observations  on  syphilitic  patients,  by  treatment 
with  mercurials  (Kisch)  and,  in  accordance  with  general  experience, 
by  the  use  of  arsenic.  The  employ- ment  of  the  latter  drug  in  animals 
(horses)  in  order  to  give  them  a  pleasing  plumpness,  is  likewise  well 
known. 
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The  causal  factor  of  an  improper  nutrition  is  not  only  related  to 
the  following,  but  might  be  brought  into  direct  connection  with  it. 

6.  Endemic  Conditioris. 

The  influences  leading  to  a  marked  obesity  and  a  disposition  to 
corpidence  under  various  climatic  and  endemic  conditions,  customs, 
and  habits,  are  always  those  whose  eflfect  and  modus  operandi  have 
been  explained  above. 

Under  the  hot  sun  of  southern  climates  the  combustion  of  fat  is 
most  restricted  with  regard  to  the  production  of  heat;  therefore  a 
diet  which  is  just  sufficient  for  the  needs  of  the  body  in  a  temi)erate 
zone  will  lead  to  the  deposition  of  fat,  perhaps  in  considerable 
amount.  The  moist  and  warm  air  of  the  lowlands  and  wide  plains  is 
more  favorable  to  corpulence  than  the  colder  air  of  the  highlands 
which  requires  the  combustion  of  more  fat  for  the  production  of  heat, 
and  furthermore,  owing  to  the  formation  of  the  ground,  there  is  the 
necessity  for  greater  muscular  activity  in  climbing,  as  opposed  to  a 
simple  walk  in  the  plains.  Accordingly  we  find  corpulence  far  more 
frequent  among  the  Orientals,  southern  Italians,  Dutchmen,  South 
Sea  Islanders,  etc.,  and  also  observe  in  them  a  more  marked  hereditary 
disposition  to  general  corpulence  than  in  those  who  live  in  northern 
climates  and  mountain  regions. 

Pectdiar  habits  and  customs,  local  modes  of  nutrition,  and  no- 
tions regarding  bodily  conformation  and  beauty  frequently  give  rise, 
among  i)eople  and  tribes  of  inferior  civilization,  to  the  production  of 
more  or  less  extensive  and  sometimes  frightful  forms  of  obesity,  by 
means  of  artificially  forced  feeding.  Among  the  older  writers  it  is 
reported  by  Alpin  that  Egyptian  women  consume  excessive  quantities 
of  fatty  drinks,  especially  soup  made  from  fattened  chickens  always 
taken  in  connection  with  the  flesh  of  a  pullet,  in  order  to  acquire 
great  obesity  which  they  prize  most  highly.  Poor  women  who  are 
unable  to  afford  such  a  luxury  drink  with  the  same  object  oil  of  se- 
same, oil  from  Indian  nuts  or  hermodactylus,  take  prolonged  baths  in 
warm  sweetened  water,  eat  and  drink  in  the  bath  where  they  also  take 
enemas  of  various  fats,  especially  that  of  the  bear  (Kisch) .  So  also 
it  is  reported  by  Hesse- Wartegg  that  the  Jewesses  of  Tunis  when 
barely  ten  years  old  are  systematically  fattened  by  being  confined  in 
dark  narrow  rooms  and  fed  with  farinaceous  articles  and  the  flesh  of 
young  dogs,*  until  in  the  course  of  a  few  months  they  resemble  shape- 

*  This  must  be  an  error ;  orthodox  Jews  are  prohibited  the  use  of  the  flesh  of  un- 
clean animals,  among  which  is  the  dog. — Trakslatob. 
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less  lumps  of  fat.  Within  a  like  brief  period  Moorish  women  ^re  said 
to  attain  the  desired  corpulence  by  the  ingestion  of  a  drink  made  from 
honey  and  a  diet  of  fresh  dates. 

That  such  a  popular  method  of  fattening,  continued  for  genera- 
tions, may  finally  lead  to  an  hereditary  disposition  cannot  be  doubted, 
in  view  of  Roloff's  experiments  in  this  direction.  However,  we  must 
not  understand  by  this  an  endemic  hereditary  disposition  to  pro- 
nounced fat  hyperplasia  among  a  certain  race  of  people,  and  we  should 
not  designate  it  by  this  term. 

Symptomatology. 

The  external  manifestations  with  which  corpulence  occurs  and  the 
order  of  the  symptoms  depend  on  the  one  hand  upon  the  causes  on 
which  the  disease  rests,  and  on  the  other  hand  upon  the  stage  at 
which  it  is  observed.  Two  typical  forms  of  corpulence,  with  numerous 
transitions,  are  to  be  observed,  which  differ  materially,  even  in  their 
earliest  period,  in  the  quality  of  the  blood  which  constitutes  the  basis 
for  the  increased  development  of  fat — the  plethoric  and  the  anaemic 
form. 

Where  states  of  the  blood  so  diametrically  opposed  as  in  plethora 
and  anaemia  form  the  basis  of  a  disease  there  will  be  differences  not 
only  in  the  external  appearances,  shape,  and  habits  of  the  patient, 
which  are  largely  influenced  by  the  condition  of  the  blood,  but  also 
in  the  symptoms  evoked  by  the  excessive  accumulation  of  fat  in  the 
body,  with  the  functional  disturbances  due  to  it — differences  which 
can  be  brought  into  a  certain  contrast  with  each  other.  With  the 
progressive  development  of  the  disease  and  the  changes  in  the  organ- 
ism it  induces  the  contrasts  are  gradually  balanced  as  it  were,  the 
plethoric  and  anaemic  quality  of  the  blood  being  finally  merged  into 
a  hydreemic  quality  which  is  merely  attained  earlier  in  persisting 
anaemia.  The  subjective  and  objective  symptomatology  then  becomes 
more  uniform,  and  the  terminal  stages  of  the  two  forms  often  do  not 
permit  the  distinction  being  made  as  to  whether  they  are  the  result 
of  the  one  or  the  other  variety. 

1.  Plethoric  Form. 

The  first  signs  of  increased  fat  formation  and  deposition  in  the 
plethoric  form  manifest  themselves  often  in  youth  or  in  early  man- 
hood when  the  body  is  in  the  full  vigor  of  development,  and  shape, 
carriage,  and  color  correspond  to  perfect  health. 

With  the  first  deposition  of  the  excess  of  fat  in  the  subcutaneous 
cellular  tissue  the  limbs  become  rounded,  gradually  increase  in  cir- 
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cumference  without  damaging  the  symmetry  of  form ;  the  skin  every- 
where is  filled  out  by  a  cushion  of  fat  and  appears  smooth  and  un- 
wrinkled.  But  since  with  the  ample  or  excessive  nutrition  and  good 
health  not  only  the  amount  of  fat  but  also  that  of  albumin  is  in- 
creased, the  muscles  are  powerfully  developed,  voluminous,  and  capa- 
ble of  function  as  is  the  heart  muscle ;  the  blood  generally  reaches  the 
maximum  in  contained  albumin  and  hseipoglobin,  and  its  quantity 
may  frequently  exceed  the  normal  by  a  considerable  degree.  The 
external  appearance  of  the  patient  fully  corresponds  to  the  state  of 
nutrition :  his  face  and  the  mucous  membranes  are  vivid  red,  slightly 
congested ;  his  bearing,  unless  the  phlegmatic  temperament  is  con- 
geni tally  present  or  has  been  acquired,  is  self-confident  and  elastic; 
while  the  size  and  endurance  of  his  muscles  equal  the  normal,  rarely 
exceed  it,  but  more  freiiuently  are  below  it  after  the  corpulence  has 
existed  a  greater  length  of  time. 

In  Munich  there  is  abundant  opportunity  for  observing  such 
persons :  the  sons  of  rich  citizens  with  few  hours  of  work,  who  set 
a  good  table  not  only  for  the  chief  repasts  but  at  various  times  during 
the  day,  and  consume  beer  in  large  amounts,  usually  eight  to  ten 
litres  per  day,  or  fat-forming  substances  to  the  extent  of  360-450 
gm.  of  carbohydrates,  which  alone  would  cover  or  exceed  their  daily 
requirements. 

On  examining  such  patients  we  find  in  the  early  years  a  full 
strong  pulse  which  later  on  becomes  weaker,  of  moderate  frequency, 
68-72,  sometimes  sinking  to  50-60  per  minute.  The  area  of  cardiac 
dulness  is  enlarged,  often  considerably ;  the  imimlse  is  felt  indis- 
tinctly, owing  both  to  a  loss  of  power  of  the  heart  muscle  and  to  a 
greater  deposit  of  fat  on  the  thorax,  througli  which  the  apex  beat  is 
less  easily  perceived.  The  heart  sounds,  at  first  clear  and  distinctly 
audible,  subsequently  lose  force  and  are  weakened  by  the  large 
amounts  of  fat  over  the  cardiac  region.  Respiration  is  normal.  The 
large  quantity  of  water  ingested  with  the  beverages  is  often  suffi- 
ciently excreted  in  the  urine ;  but  not  rarely  several  hundred  cubic 
centimetres  remain  behind  in  the  bod}'  and  must  be  passed  off  in  the 
sweat  and  the  insensible  perspiration. 

At  first  the  patients,  so  long  as  they  still  feel  strong  and  are  able 
to  put  forth  considerable  bodily  power,  are  x>roud  of  their  cor- 
pulence and  imposing  figure,  looking  down  with  disdain  upon  other 
less  well-nourished  and  thin  individuals,  and  not  rarely  they  are  the 
object  of  envy  to  many,  not  alone  lean  persons.  Thus  the  person 
may  remain  for  years.  Later  on  the  patient's  condition  changes 
more  and  more  both  in  his  external  appearance  and  in  his  subjective 
sensations,  either  gradually  or  rapidly.     The  masses  of  fat  in  the 
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subcutaneous  cellular  tissue  become  excessive.  The  plumpness  of 
the  body,  which  before  was  not  quite  beyond  the  limits  of  symmetry, 
soon  exceeds  them,  and  the  man  who  not  long  ago  resembled  a  beau- 
tiful young  Bacchus  in  shape  becomes  a  Silenus  or  a  Falstaff,  an  ob- 
ject of  mockery. 

More  and  more  fat  is  deposited,  obliterating  the  folds  and  fur- 
rows ;  the  face  loses  its  mimic  expression  owing  to  the  covering  and 
nutritive  disturbances  of  the  facial  muscles  by  the  thick  layers  of  fat. 
There  are  persons,  says  Lichtenberg,  who  are  so  fat  in  the  face  that 
they  can  laugh  beneath  the  deposit  so  that  the  greatest  physiognomic 
expert  is  unable  to  discover  it,  while  we  i)oor  thin  creatures,  whose 
soul  lies  immediately  "under  the  epidermis,  are  forced  to  speak  the 
language  of  truth. 

The  neck  api)ears  shortened  by  the  double  chin  and  the  fat  cush- 
ions of  the  upper  clavicular  region;  often  an  additional  mass  of  fat 
in  several  rolls  lies  between  the  head  and  trunk.  The  chest  gains  in 
circumference,  the  mammary  region  harbors  large  masses  of  fat,  and 
as  the  tenser,  short-fibred  connective  tissue  along  the  sternum  pre- 
vents the  development  of  the  panniculus  adiposus,  the  lateral  portions 
in  men  present  the  appearance  of  female  breasts,  while  in  women  the 
mammae  often  attain  an  enormous  bulk  and  finally  extend  dow^n  to  the 
umbilical  region  as  almost  bag-like  formations.  But  the  largest  bulk 
is  presented  by  the  abdomen;  this  is  due  not  only  to  the  thick  exter- 
nal deposits  but  also  to  the  interior  enlargement  following  the  disten- 
tion of  the  internal  organs,  the  stomach  and  intestinal  canal,  increase 
of  volume  of  the  liver,  the  mesentery,  and  omentum  with  enormous 
masses  of  fat.  Thus  the  abdomen  may  attain  a  truly  monstrous  form 
and  proportion.  Its  dimensions  increase  steadily.  In  thick  trans- 
verse ridges,  usually  three,  the  abdomen  hangs  down  over  the  thighs 
and  covers  the  pubic  region,  while  the  umbilical  region  is  drawn  in 
in  a  funnel  shape,  and  the  stretching  of  the  abdominal  wall  gives  rise 
to  umbilical  hernia.  As  the  weight  of  the  abdomen  brings  the  centre 
of  gravity  for  the  upright  position  of  the  body  farther  forward,  the 
patients  usually  straddle  in  their  walk,  with  legs  turned  outward,  the 
head  held  high,  the  body  drawn  back,  and  with  slow,  careful  steps 
like  pregnant  women.  They  also  complain  of  pain  in  the  back, 
caused  by  the  straining  of  the  dorsal  muscles  to  maintain  the  equi- 
librium in  walking.  In  the  recumbent  position,  however,  the  dia- 
phragm is  pushed  uncommonly  high  by  the  masses  of  fat  accu- 
mulated in  the  abdomen  and  the  enlargement  of  the  organs  by  fatty 
infiltration,  thus  compressing  the  thoracic  space  which  is  already 
crowded  by  the  enlarged  fatty  heart  and  the  masses  of  fat  in  the 
mediastinum,  oppressing  the  lungs  and  heart  and  causing  dyspnoea 
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SO  that  the  patients  are  forced  to  place  the  head  and  trunk  high  and 
even  to  assume  an  almost  sitting  position  in  bed. 

In  the  upper  and  lower  extremities,  too,  the  fatty  deposits  grad- 
ually reduce  the  nutrition,  development,  and  activity  of  the  muscles 
and  distort  the  outlines.  On  the  arm  and  forearm  the  furrows  and 
lines  limiting  the  muscles  are  filled  up  with  fat  and  obliterated,  the 
arms  themselves  are  changed  thereby  into  tumid  cylinders  the  tense 
skin  of  which  can  no  longer  be  lifted  into  folds.  The  thighs  have 
still  more  markedly  increa83d  in  bulk,  especially  at  their  upper  parts, 
around  the  hips  and  the  buttocks.  At  times  the  greatly  distended 
cushions  of  fat  over  the  tuber  ischii  (steatopyga  of  the'Bushman  and 
Hottentot  women)  may  attain  enormous  proportions.  On  the  thighs 
the  masses  of  fat  form  several  transverse  ridges,  while  the  knees 
exhibit  but  little  fatty  deposit  and  the  legs  again  are  increased  in 
bulk  by  abundant  adipose  tissue.  The  deposition  of  fat  occurs 
last  in  the  hands  and  feet,  which  are  often  remarkably  small  in 
obesity. 

After  a  prolonged  duration  of  corpulence  and  of  the  various,  not 
necessarily  very  pronounced,  circulatory  and  respiratory  troubles, 
but  before  the  disease  itself  has  reached  its  height,  death  may  occur 
suddenly  by  paralysis  of  the  heart.  At  ijie  autopsy  of  such  cases  the 
terminal  fatty  degeneration  of  the  heart  muscle  may  often  be  absent, 
and  the  fatal  issue  can  thus  far  be  explained  only  by  the  assumption 
of  a  paralysis  of  the  cardiac  nerves  which  for  the  present  must  be 
called  functional,  until  an  anatomical  lesion  can  be  discovered  (Bol- 
linger) .  The  fatigue  of  the  heart  muscle  and  the  paralysis  of  the 
cardiac  nervous  system  then  would  be  due  mainly  to  the  inordinate 
quantity  of  blood  and  the  intensity  of  the  intracardial  pressure — 
a  fact  to  which  I  first  called  attention.  Added  to  this  is  the  in- 
fluence of  the  lack  of  oxygen  and  the  accumulation  of  carbonic  acid 
in  the  blood  which  weaken  the  energy  of  cardiac  activity  and  favor  the 
occurrence  of  the  paralysis. 

2.  ANiEMic  Form. 

In  every-day  life  by  the  side  of  the  corpulent  persons  with  true 
plethora  we  meet  with  a  number  of  patients  likewise  affected  with  an 
abnormal  deposition  of  fat  in  the  subcutaneous  cellular  tissue,  at  the 
various  points  of  predilection,  and  in  the  internal  organs,  but  who 
differ  materially  even  on  superficial  observation  from  cases  of  the 
former  type. 

As  this  difference  seems  to  be  marked  by  changes  in  the  quality 
and  quantity  of  the  blood,  by  anaemia  and  chlorosis,  it  manifests  it- 
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self  mostly  in  early  stages  and  decreases  as  the  corpulence  advances 
and  with  its  longer  duration,  until  hydreBmic  conditions  gradually 
develop  as  in  the  plethoric  form  and  obliterate  the  last  distinctive 
mark.  But  the  course,  too,  and  the  time  in  which  this  transition 
occurs  differ  in  the  two  forms  of  obesity,  and  while  in  plethoric  cases 
it  often  takes  many  years  until  the  blood  becomes  hydraemic,  this 
change  may  develop  in  a  much  shorter  time,  often  in  a  few  years,  in 
anaemia  and  chlorosis  in  which  the  quality  of  the  blood  predisposes 
to  it. 

Instead  of  the  florid,  more  congested  face  of  the  corpulent  with 
normal  blood  and  beginning  plethora,  instead  of  the  round  shape,  the 
tensely  elastic  feel  of  the  body,  the  but  slightly  diminished  muscular 
force  and  general  power  of  resistance,  the  full  pulse  and  vigorous 
heart-beats,  there  are  presented  to  us  pictures  which  lack  so  many 
characteristic  traits  that  they  hardly  seem  to  resemble  the  former. 
Indeed  an  ample  deposit  of  fat  has  occurred,  the  face  is  round  and 
full,  the  circumference  of  the  chest  and  abdomen  exceeds  the  normal 
by  far,  the  extremities  are  thick,  plump,  and  shax)eless;  yet  the 
masses  of  fat  are  not  tense  and  firm  but  flabby,  doughy,  non-resis- 
tant to  pressure.  The  face,  the  external  skin,  and  the  mucous  mem- 
branes are  pale  and  anaemic ;  the  muscles  are  poorly  developed,  flabby, 
and  weak,  usually  from  the  beginning ;  the  pulse  is  small  and  thin ;  the 
heart's  action  is  lacking  in  force;  the  general  energy  and  the  x>ower 
of  resistance  of  the  body  are  depressed.  The  surface  of  the  body 
feels  cool  and  the  temperature  is  frequently  subnormal.  While  the 
plethbric  patient  still  develops  much  muscular  power  and  is  capable 
of  great  exertion,  the  strength  of  the  anaemic  corpulent  patients  is 
barely  sufficient  for  slight  daily  work;  they  soon  tire,  often  after 
slight  exertion ;  they  rapidly  lose  breath,  suffer  from  palpitation,  and 
are  therefore  more  inclined  to  take  it  easy ;  they  need  rest,  are  lazy, 
they  sleep  much  and  long,  often  late  in  the  day,  and  are  with  diffi- 
culty induced  to  get  up.  They  therefore  look  for  sedentary  occux)a- 
tions,  but  without  any  inclination  for  exhausting « mental  activity; 
they  avoid  also  in  their  recreations  anything  in  the  way  of  games  and 
walks  requiring  bodily  movement  and  muscular  exertion.  Nor  are 
they  as  a  rule  great  eaters.  The  consumption  of  food  not  rarely  is 
below  the  quantity  appropriate  to  them,  and  while  good  juicy  but 
lean  meat  is  taken  in  small  amounts  and  with  aversion,  fat-forming 
substances,  especially  such  as  are  rich  in  carbohydrates,  constitute 
their  chief  diet.  In  the  ingestion  of  fluids  the  patients  are  usuaUy 
less  abstemious.  But  it  is  not  always  alcoholic  liquors,  wine,  beer, 
and  whiskey,  which  are  preferred  and  taken  in  abundance ;  in  the 
majority  of  cases,  besides  coffee  and  tea,  plain  water,  sugar  water. 
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water  with  sweet  fruit  juices,  lemonade,  wine  diluted  with  water  form 
the  staple  drinks.  Only  those  patients  (men)  whose  aneemic  condi- 
tions are  due  to  the  abuse  of  alcohol,  prefer  beer,  wine,  brandy, 
liqueurs,  etc.,  and  consume  large  quantities  of  these.  Such  patients 
use  water  but  sparingly  and  unwillingly,  frequently  only  when  mixed 
with  wine  or  brandy. 

The  majority  of  patients  of  this  type  are  of  the  female  sex :  young 
chlorotic  girls  with  much  adii)ose  tissue  and  of  pale  aspect.  Men- 
struation in  them  is  nearly  always  abnormal,  scanty,  irregular,  or 
painful.  In  the  same  way  women  become  corpulent  who  have  lost 
much  blood,  have  suckled  children  for  a  long  time,  and  then  have  taken 
large  amounts  of  unsuitable  nourishment  (forced  feeding) . 

In  men  the  anaemic  form  of  corpulence  is  less  apt  to  develop. 
Those  in  whom  it  does  develop  are  usually  convalescents  from  grave, 
acute  wasting  diseases  (typhoid  fever,  scarlatina,  articular  rheuma- 
tism, cholera,  pneumonia,  etc.),  who  accumulate  fat  by  rest,  excessive 
and  unsuitable  diet ;  also  the  subjects  of  scrofula  and  a  tuberculous  ten- 
dency, persons  suffering  from  pernicious  anaemia,  habitual  drunkards, 
cachectic  individuals,  and  syphilitic  patients  after  mercurial  treat- 
ment in  whom  a  deposition  of  fat  occurs  on  an  anaemic  basis,  but  who 
soon  present  the  signs  of  a  rapidly  progressive  hydrsemia. 

If  we  come  to  consider  the  nutrition  of  those  patients  in  whom 
the  obesity  develops  we  find  the  diet  to  consist  in  the  main  of  fat- 
forming  substances,  but  the  quantity  is  always  rather  small  as  com- 
pared to  that  of  other  persons,  especially  of  those  who  work  hard,  who 
live  for  months  almost  exclusively  upon  fat  and  carbohydrates,  of 
which  they  consume  considerable  amounts  without  becoming  fat 
(woodmen,  laborers  in  the  mountain  forests,  etc.). 

There  can  be  no  doubt  that  the  principal  cause  of  the  abnormal 
accumulation  of  fat  in  these  cases  rests  on  the  quality  of  the  blood, 
i.e.,  on  the  diminished  oxidation  processes  in  consequence  of  the 
slight  haemoglobin  contents  of  the  blood  and  the  insufficient  oxygen- 
ation dependent  upon  it.  How  greatly  combustion  and  heat  forma- 
tion are  reduced  in  the  bodies  of  such  patients  can  be  recognized  even 
from  their  low  temperature  which  is  almost  without  exception  subnor- 
mal, with  a  heat  deficit  ranging  between  0.2  and  0.5  or  even  0.8°  C. 
The  diminished  absorption  of  oxygen  by  the  haemoglobin  and  forma- 
tion of  oxy haemoglobin,  together  with  the  slight  oxygenation  of  the 
tissues,  are  associated  secondarily  with  the  insufficient  nutrition  and 
the  slight  functional  capacity  of  the  muscular  apparatus,  whose  ex- 
tent determines  the  decomposition  of  fat  and  the  resulting  amount  of 
force  and  heat. 

As  we  may  argue  a  diminished  decomi)osition  of  fat  from  the  sub- 
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normal  temperature  of  the  body,  so  the  quality  of  the  muscles,  their 
tone,  their  relaxed  and  slightly  resistant  condition,  their  small  vol- 
ume in  the  resting  and  contracted  state,  their  insufficient  contractile 
power  and  rapid  fatigue,  permit  us  to  deduce  the  possible  performance 
of  work  and  the  combustion  of  fat  caused  thereby.  The  early  occur- 
'  rence  of  fatigue,  and  the  usually  pre-existing  shortness  of  breath, 
dyspnoea,  and  palpitation  with  any  relatively  greater  physical  exer- 
tion of  such  persons,  e.g.,  walking,  stair-climbing,  etc.,  are  likewise 
signs  of  the  slight  absorption  of  oxygen  during  respiration  and  are 
proportionate  to  it.  The  oxygen  absorbed  by  the  insufficient  haemo- 
globin is  used  up  by  slight  muscular  labor.  The  respiratory  centre 
is  supplied  with  blood  deficient  in  oxygen,  and  blood  charged  with 
carbonic  acid  becomes  stagnant.  The  equally  weak  and  inefficient 
heart  muscle  exhausts  itself  in  hurried,  weak,  and  incomplete  con- 
tractions in  order  to  propel  the  blood,  arriving  in  larger  amounts 
owing  to  the  muscular  labor,  from  the  right  heart  to  the  lungs,  but 
without  complete  success.  The  blood  accumulates  in  the  entire 
venous  system,  a  venous  hyperaemia  develops  even  in  the  central  or- 
gans, and  produces  marked  irritation  of  the  respiratory  and  cardiac 
centres. 

Bapid  relaxation  of  the  muscular  contractions,  fatigue,  and  ex- 
haustion are  the  immediate  eflfects  of  these  processes  in  the  respira- 
tory and  circulatory  apparatus,  and  a  further  result  is  that  the  pa- 
tient can  decompose  only  small  quantities  of  fat.  If  such  a  patient 
takes  in  his  food  any  considerable  amount  of  fat-forming  substances 
they  will  soon  be  no  longer  completely  transformed  and  utilized,  and 
being  superfluous  material  they  are  changed  into  fat  and  deposited 
in  the  reservoirs.  The  patient  under  inferior  nutrition  still  accumu- 
lates fat. 

The  accumulation  of  fat  effected  under  such  conditions,  and  with 
a  rarely  abundant  ingestion  of  fat-forming  substances  and  hyper-nu- 
trition, will  always  be  kept  within  certain  limits  which  are  still  more 
restricted  by  the  facts  that  the  digestive  apparatus,  like  the  muscular 
ajjparatus,  is  impeded  in  its  activity  by  the  afflux  of  anaemic  blood 
deficient  in  oxygen ;  that  the  digestion  proceeds  but  slowly ;  that  the 
craving  for  food,  the  appetite,  is  lessened,  and  that  in  this  way  not 
sufficient  material  is  supplied  to  the  body  for  an  excessive  formation 
of  fat.  In  the  anaemic  form  of  obesity,  therefore,  the  deposition  of 
fat  is  never  as  great  as  in  the  plethoric  form  in  which  the  weight  may 
become  remarkable.  The  quality  of  the  fat,  too,  does  not  seem  to  be 
the  same  as  in  persons  who  have  become  plethoric  by  the  ingestion 
of  enormous  quantities  of  albuminous  food,  fat,  and  carbohydrates. 
While  the  subcutaneous  cellular  tissue  in  the  latter  is  firm  and  gran- 
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ular,  elastic  and  hard  to  the  touch,  in  ansemia  it  appears  flaccid,  soft, 
loose,  and  is  readily  pinched  into  folds. 

Still  another  factor  is  of  importance  in  the  symptomatology  of 
the  anaemic  corpulent  persons,  namely,  the  water.  Early  in  this 
condition  water  accumulates  in  the  blood  and  the  tissues  owing  to 
the  insufficiency  of  the  heart  muscle  and  the  circulatory  disturbances 
resulting  from  it.  The  rapid  occurrence  of  palpitation  in  such  pa- 
tients has  been  already  repeatedly  mentioned.  Even  in  moderate 
degrees  of  ansemic  obesity  palpitation  of  the  heart,  subjectively  and 
objectively,  is  never  absent.  Vigorous,  perfect  contractions  are  lack- 
ing and  are  replaced  by  weak  and  rapid  movements.  The  heart  is 
usually  dilated,  and  the  systolic  murmurs  often  audible  over  the  vari- 
ous valves  indicate  the  relative  insufficiency,  as  the  accentuated 
second  pulmonary  sound  shows  the  increased  pressure  in  the  right 
heart  and  the  venous  apparatus.  In  other  cases  a  venous  hum  is 
audible  over  the  bulb  of  the  internal  jugular  vein.  At  the  same  time 
the  arteries  are  slightly  filled;  the  pulse  is  small,  soft,  weak,  and 
dicrotic. 

The  slight  afflux  of  blood  to  the  kidneys,  and  the  lessened  pres- 
sure of  the  blood  in  them,  in  their  turn  again  influence  the  excretion 
of  urine  and  give  rise  to  increased  tension  in  the  other  water-excret- 
ing organs,  to  augmented  sensible  and  insensible  perspiration,  and 
when  these  are  no  longer  sufficient,  to  an  accumulation  of  water  in 
the  blood  and  tissues.  The  excretion  of  urine  diminishes  more  and 
more.  Not  only  is  the  total  amount  of  urine  small,  but  its  excre- 
cfietion  occurs  also  at  irregular  intervals ;  a  considerable  time  may 
elapse  after  the  ingestion  of  fluids  before  urination  takes  place,  and 
then  the  quantity  may  be  rather  large.  But  finally  even  this  irregu- 
lar i)olyuria  ceases.  The  water  ingested  within  twenty -four  hours  in 
the  beverages  is  incompletely  excreted  by  the  kidneys,  leaving  a  very 
large  surplus  of  water  which  can  no  longer  be  expelled  from  the  body 
by  the  sensible  and  insensible  perspiration.  The  best  information  on 
this  point  is  gained  by  the  determination  of  the  differences  which  we 
shall  presently  discuss  at  greater  length.  These  patients  soon  develop, 
beside  the  anaemic  quality  of  the  blood,  an  accumulation  of  water  in 
the  latter  and  in  the  tissues,  hydraemia  and  oedemas  which  manifest 
themselves  first  in  the  lower  extremities,  around  the  ankles. 

Through  the  co-operation  of  these  circumstances  the  anaemic  form 
of  obesity  passes  much  more  rapidly  into  the  hydraemic  than  does 
the  plethoric,  in  which  the  disease  may  assume  several  phases  and 
persist  many  years  before  the  heart  muscle  reaches  such  a  condition 
and  the  force  of  the  heart  sinks  to  the  same  point  as  it  may  in  a  few 
years  in  the  anaemic  form. 
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Seqnelce  of  the  Organic  Changes, 

With  the  development  of  these  changes  in  the  various  vital  organs 
by  excessive  deposition  of  fat,  conditions  may  result  which  early  en- 
danger the  life  of  the  patient,  should  intercurrent  processes  bring 
about  additional  diseases  and  organic  changes. 

The  first  to  suffer  is  the  muscular  power,  as  the  fat  surrounds  and 
penetrates  the  muscles  which  in  part  undergo  fatty  degeneration  from 
the  pressure  and  the  nutritive  disturbances.  The  strength  is  consid- 
erably impaired  when  the  blood  is  anaemic  either  from  the  start  as  in 
the  ansemic  form  of  obesity  or  becomes  so  in  the  further  course,  so 
that  the  muscle  is  not  supplied  with  sufficient  oxygen. 

These  injurious  influences  gain  particular  importance  in  the  heart 
which,  as  stated  above,  is  rapidly  weakened.  But  with  the  slowly 
increasing  insufficiency  of  the  heart  muscle  the  general  resisting 
power  of  the  body,  especially  against  intercurrent  febrile  diseases, 
sinks  likewise.  Observations  to  this  effect  were  made  even  by 
Hipi)Ocrate8,  Celsus,  and  Galen,  and  in  more  recent  times  Wunder- 
lich  and  Liebermeister  have  called  special  attention  to  the  fact.  The 
power  of  the  heart  which  even  in  the  afebrile  state  was  able  to  main- 
tain the  circulation  only  with  difficulty,  is  still  more  impaired  by  the 
fever  so  that  the  arteries  are  but  imperfectly  filled  with  blood ;  the 
pulse  becomes  small,  weak,  dicrotic,  and  irregular;  and  the  fever  as- 
sumes the  adynamic  character,  to  use  the  earlier  term  for  the  results 
of  this  sinking  of  the  heart  action.  But  in  the  febrile  condition  of 
such  patients  a  further  dangerous  factor  is  superadded,  to  which 
Liebermeister  has  called  attention.  The  small  surface  of  the  body 
of  the  obese  as  compared  with  his  weight,  in  conjunction  with  the 
thick  subcutaneous  layer  of  fat,  interferes  with  the  dissipation  of 
heat  so  that  the  temperature  in  the  interior  of  the  body  soon  reaches 
a  high  degree  which  damages  the  functions  and  acts  deleteriously 
upon  the  heart.  Hence  it  is  not  necessary  to  assume  that  the  febrile 
diseases — tyi)hoid  fever,  pneumonia,  the  exanthemata,  etc. — in  the 
obese  are  associated  with  an  absolute  higher  temperature,  with  in- 
creased oxidation,  but  the  greater  heat  in  the  viscera  is  fully  explained 
by  the  retention  of  heat.  For  the  same  reasons — the  smaller  surface  of 
the  body  and  the  enormous  panniculus  adiposus — it.  is  more  difficult 
to  reduce  the  temperature  by  direct  abstraction  of  heat,  by  cold  baths, 
in  the  obese  than  in  the  lean ;  while  on  the  other  hand  also  the  inter- 
nal antipyretic  drugs — antipyrin,  quinine,  etc. — ^are  usually  badly 
borne  and  even  in  moderate  doses  may  cause  a  serious  collapse. 
Corpulent  persons,  therefore,  who  are  attacked  by  the  above-named 
diseases  are  always  exposed  to  the  danger  that  the  greater  or  lesser 
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insufficiency  of  the  heart  will  rapidly  increase  under  the  fever  and 
that  a  sudden  collapse  may  terminate  fatally. 

Convalescence  after  febrile  diseases  in  the  obese  also  runs  a 
slower,  often  an  unfavorable  course.  Not  only  in  pre-existing 
anaemia,  but  also  in  the  plethoric  form  of  obesity  the  haemoglobin 
contents  of  the  blood  sink  remarkably  during  the  fever  and  the  regen- 
eration of  the  red  corpuscles  is  effected  with  difficulty.  Owing  to 
these  causey  on  the  one  hand,  and  on  the  other  hand  to  the  plentiful 
diet,  the  forced  nutrition  during  convalescence,  and  the  rest  combined 
with  it,  there  is  again  more  fat  than  muscle  formed,  and  the  decom- 
position products  of  the  albumin  are  less  completely  burned  up  and 
instead  are  changed  into  fat  which  is  likewise  deposited.  Therefore 
the  disturbances  in  the  course  of  convalescence  dependent  upon  cardi- 
ac weakness  and  anaemia  will  not  only  be  greater  than  before,  but  also 
the  corpulence  will  be  apt  to  increase. 

Grave  dangers  threaten  the  life  of  the  corpulent,  moreover,  by  the 
anomalies  of  metabolism  resulting  from  the  accumulation  of  fat  in  the 
body,  partly  by  complicating  diseases  which  either  are  due  to  the 
same  cause  as  the  increased  fat-formation  or  are  induced  by  it :  uric- 
acid  diathesis  and  gout,  functional  disturbances  and  diseases  of  the 
kidneys,  arteriosclerosis,  diabetes  mellitus,  carcinosis.  We  encoun- 
ter them  sooner  or  later  in  the  further  course  of  the  disease.  Under 
their  baleful  influence  the  symptomatology  changes,  the  existing 
symptoms  are  aggravated,  additional  ones  appear,  and  they  deter- 
mine the  extent  of  the  complicating  processes  which  modify  the  ter- 
mination of  the  disease  according  to  their  nature. 

Fathological  Anatomy  and  Pathology. 

Obesity  may  persist  in  the  various  phases  of  its  development  for 
a  pretty  longtime,  with  slight  changes  in  its  symptom  complex,  until 
the  gradual  dissolution  of  the  organism;  or  eke,  in  less  frequent 
cases,  it  leads  to  an  early  fatal  termination,  under  a  rapid  succession 
of  the  symptoms.  Hence  the  changes  in  the  various  organs  will  differ 
according  to  the  stage  of  the  disease  and  its  symptoms,  and  while 
the  first  organic  changes  due  to  the  increased  deposition  of  fat  are 
more  mechanical,  degeneration  will  develop  later  on  with  the  prog- 
ress of  the  nutritive  and  circulatory  disturbances. 

The  most  conspicuous  alteration  in  general  obesity  is  presented 
by  the  adipose  tissue  and  tissues  inclosing  fat.  This  alteration  affects 
mainly  the  quantitative  relations.  The  increased  volume  which  may 
assume  colossal  dimensions ;  the  widening,  the  permeation  and  infil- 
tration of  the  substance  of  the  different  organs  by  fatty  tissue;  the 
Vol.  IL-42 
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massive  quantities  of  fat  deposited  in  the  panniculus  adiposus  and  in 
the  interior  of  the  body,  have  already  been  mentioned,  and  when 
we  come  to  the  consideration  of  the  changes  in  the  several  organs  we 
shall  revert  to  the  proliferation  of  fat  upon  and  within  them.  If  we 
f oUow  Toldt  in  assuming  the  existence  of  a  preformed  adipose  tissue 
as  an  independent  organ,  beside  the  capacity  of  the  connective-tissue 
cells  for  storing  fat  in  hypemutrition  and  for  changing  into  fat  cells, 
we  have  to  deal  in  general  obesity  on  the  one  hand  with  an  increase 
of  the  preformed  adipose  tissue,  and  on  the  other  hand  with  a  fatty 
tissue  secondarily  developed  from  the  transformation  of  the  connec- 
tive-tissue cells  into  fat  cells.  The  latter  tissue  spreads  wherever 
connective  tissue  extends  between  the  elements  of  the  organs,  espe- 
cially where  it  penetrates  from  the  surface.  We  have  reason  for 
the  belief  that  the  processes  which  do  the  most  damage  to  the  phy- 
siological functions  of  the  vital  organs  are  chiefly  caused  by  the  latter. 

It  is  an  empirical  fact  that  the  reduction  of  fat  in  cases  of  con- 
genital obesity  is  effected  with  the  utmost  difficulty,  often  only  to  a 
limited  extent,  and  that  relapses  are  very  frequent  or  form  the  rule; 
while  in  persons  who  have  become  corpulent  only  through  excessive 
nutrition  the  reduction  is  not  alone  more  easily  attained  but  is  also 
more  lasting.  In  the  latter  cases  we  might  be  justified  in  assuming, 
in  accordance  with  our  presupposition,  that  the  preformed  adipose 
tissue  does  not  exceed  the  normal  and  possibly  may  be  below  it,  while 
in  the  former  class  of  patients  there  is  probably  from  the  start  an  ab- 
normally great  amount  of  adipose  tissue  in  which  the  liquefaction  and 
combustion  of  the  fat  is  brought  about  with  greater  difficulty  than  in 
a  fatty  tissue  resulting  from  the  absorption  of  fat  by  the  connective 
tissue.  Further  anatomico-physiological  investigations  and  experi- 
ments with  reference  to  this  theory  based  on  empiricism,  which  ex- 
plains many  phenomena  in  the  pathology  and  treatment  of  obesity 
that  are  otherwise  hard  to  understand,  are  still  lacking. 

In  the  histological  elements  also  quantitative  differences  in  the 
accumulation  of  fat  may  be  demonstrated  in  various  cases  of  obesity. 
In .  the  adipose  tissue  observed  in  the  plethoric  form,  which  feels 
elastic,  tense,  and  hard,  the  fat  globules  are  large,  greatly  dis- 
tended, the  fat  cells  are  completely  filled  with  fat  and  transformed 
into  roundish,  oval,  or  more  elongated  vesicular  formations,  whose 
membrane  or  nuclei  can  no  longer  be  clearly  recognized.  The  mu-. 
cons  or  rather  mucoid  intermediate  substance  is  sparsely  developed, 
hardly  demonstrable,  so  that  the  fat  cells  are  closely  packed  and  tlius 
constitute  a  firm  tissue  which  has  a  granular  section  even  in  the 
cadaver.  In  other  cases  of  the  more  aniemic  and  hydraemic  variety, 
with  flabby,  doughy  masses  of  fat,  the  cells  are  less  filled  with  fat, 
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often  only  half  as  much  as  the  other  kind,  and  partly  contain  several 
larger  and  smaller  drops  of  fat.  Membrane  and  nucleus  are  also  more 
distinctly  demonstrable.  The  fat  globules  are  small,  loosely  i>ut  to- 
gether, and  the  intermediate  substance  is  more  abundant,  saturated 
with  sero-mucous  fluid,  and  imparts  to  the  tissue  the  characteristic 
doughy  quality.  The  tensely  filled  adipose  tissue  has  a  more  whitish 
or  yellowish  color,  in  the  other  less  completely  filled  fat  cells  the  yel- 
lowish or  reddish-yellow  color  is  more  pronounced.  The  differences 
in  the  external  characteristics  of  the  adipose  tissue  are  due  partly  to 
the  varying  chemical  composition  of  the  fat,  partly  to  the  varying 
amount  of  coloring  material  present,  and  to  the  condition  of  the  sur- 
rounding tissue  as  regards  bulk  and  arrangement. 

Aside  from  the  cells  of  the  adipose  and  connective  tissue  and  of 
various  organs,  the  fat  seems  also  to  occur  in  a  finely  divided  state 
in  some  tissues  and  in  the  blood  serum.  Thus  Valentiner  found  in 
the  macroscopically  normal  muscles  (from  the  centre  of  the  pectoralis 
major)  of  three  corpulent  persons,  hard  drinkers,  3.9  to  4.9  i)er  cent, 
of  fat,  while  the  same  tissue  from  three  other  marasmic  individuals 
yielded  only  1.3  to  1.7  per  ceut.  According  to  different  observations, 
fat  in  the  blood  of  corpulent  i)ersons  can  be  recognized  even  macro- 
scopically by  the  milky  turbidity  of  the  serum,  but  according  to 
Becquerell  and  Rodier  this  seems  to  occur  chiefly  in  drunkards. 

The  adipose  tissue  of  man,  which  liquefies  at  20  to  25°  C.  and 
solidifies  below  12  to  15°,  contains  the  glycerides  of  oleic  and  pal- 
mitic acids,  with  but  little  stearic  acid;  the  composition  changes, 
however,  with  the  age  of  the  individual.  The  fat  of  the  new-bom, 
according  to  Langer,  contains  more  palmitic  and  stearic  acids,  and 
less  oleic  acid  than  that  of  the  adult;  its  melting-point  is  therefore 
higher.  But  the  melting-point  differs  also  according  to  the  organs 
in  which  the  fat  is  deposited :  it  is  highest  in  the  fat  of  the  kidney, 
lower  in  that  of  the  subcutaneous  tissue,  and  lowest  in  the  fat  accu- 
mulated in  the  liver. 

Whether  there  is  a  qualitative  difference  in  the  composition  of  the 
fat  in  the  various  forms  of  obesity  has  not  yet  been  determined,  al- 
though it  does  not  appear  imi)robable  and  has  even  been  ascribed  by 
some  authors  to  special  etiological  factors. 

According  to  Langer's  investigations  the  composition  of  the  fat  at 
different  ages  varies ;  that  of  the  new-bom  contains  about  three  times 
as  much  fatty  acid,  palmitic  and  stearic  acids,  as  that  of  the  adult, 
and  he  places  its  melting  point  at  45°  C,  while  that  of  the  adult 
liquefies  at  36°  C.  Moreover,  the  fat  of  young  brandy  drinkers,  ac- 
cording to  Rokitansky,  is  said  to  be  distinguished  by  an  uncommon 
tallowy  hardness  and  to  approach  in  its  quality  some  of  the  animal 
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fats  such  as  mutton  tallow.  The  experience  of  cattle  breeders  shows 
that  the  fat  differs  with  the  food  supply,  and  they  call  it  in  the 
one  case  good  or  healthy  and  in  the  other  bad  or  unhealthy. 
Quite  a  considerable  difference  in  the  nutrition  of  plethoric  and 
anaemic  corpulent  persons  exists  also  in  the  quantity  and  quality  of 
the  diet  and  is  perpetuated  in  the  utilization  of  the  varying  material 
in  digestion,  transformation,  and  deposition.  There  is  moreover  in 
anaemia  and  hydi'semia  a  greater  fat-formation  by  restriction  of  the 
oxidation  processes  in  consequence  of  the  deficiency  in  haemoglobin 
and  the  accumulation  of  water  in  the  blood  and  tissues.  The  experi- 
ments by  Munk  and  others  to  determine  the  results  of  feeding  differ- 
ent kinds  of  fat,  especially  mutton  tallow,  linseed  oil,  rape  oil,  etc., 
are  likewise  of  interest  in  the  settlement  of  this  question. 

The  Blood. — The  abnormal  conditions  of  the  blood  in  the  various 
forms  of  corpulence,  plethora,  anaemia,  and  hydraemia,  can  be  dem- 
onstrated clinically,  pathologico-anatomically,  and  by  the  direct  de- 
termination of  the  specific  gravity,  the  haemoglobin  contents,  the 
density,  and  the  proportion  of  water. 

Although  we  have  no  figures  in  proof  of  a  true  plethora,  yet  clini- 
cal and  anatomical  facts  point  indisputably  to  the  presence  of  such  a 
quantitative  anomaly  of  the  blood.  Individuals  in  whom  we  are 
forced  to  assume  the  existence  of  plethora  have,  as  shown  in  the 
symptomatology,  a  full,  strong,  tense  pulse,  a  pronounced  disposi- 
tion to  congestions,  exhibit  hyperaemia  of  the  external  skin  and  the 
mucous  membranes,  a  marked  tendency  to  hemorrhages,  especially 
in  the  brain  and  lungs,  by  reason  of  greater  or  lesser  rise  of  blood 
pressure.  At  the  autopsy  we  find  a  considerable  amount  of  blood, 
together  with  hypertrophy  and  dilatation  of  the  heart  in  consequence 
of  the  persistently  increased  demands  upon  it;  while  the  circulatory 
apparatus  is  under  an  abnormally  high  tension,  even  when  the  in- 
creased amount  of  blood  is  compensated  for  by  enlargement  of  the 
heart  (dilatation) .  Hence  we  find  in  the  entire  vascular  apparatus 
clear  evidence  of  a  larger  mass  of  blood  which  fills  it,  and  it  should 
be  especially  noted  that  the  blood-vessels,  like  the  heart,  adapt  them- 
selves to  the  volume  of  the  blood.  In  plethoric  persons  the  vessels 
are  greatly  dilated  as  far  as  the  capillaries,  and  their  walls  are  thick- 
ened, while  in  chronic  anaemia  they  appear  narrowly  contracted  and 
thin-walled.  The  differences  are  most  marked  in  the  thickness  of 
the  wall  and  the  width  of  the  aorta,  which  in  the  plethoric  is  found 
three  or  four  times  as  wide  as  in  the  anaemic. 

The  specific  gravity  of  the  entire  blood  shows  an  increase  to  and 
beyond  1.066  and  1.068,  and  that  of  the  serum  up  to  1.033  and  1.034. 
The  haemoglobin  contents  may  rise  beyond  106  per  cent.     Higher 
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percentages,  beyond  108  and  110,  are  doubtless  due  to  congestive 
concentration.  The  coefficient  of  density  at  the  same  time  will  like- 
wise indicate  100  to  105,  as  determined  with  Bizzozero's  cytometer. 
In  anaemia  the  specific  gravity  sinks  to  1.057-1.058  and  often  lower, 
the  serum  reaches  at  most  1.028,  while  the  hsemoglobin  contents  may 
amount  to  80  per  cent,  and  less.  The  coefficient  of  density  may  fall 
to  70  and  even  less.  In  women  all  these  figures  are  much  lower,  cor- 
responding to  the  general  proportions  of  their  blood  as  compared 
with  that  of  man.  In  plethora  the  specific  gravity  of  the  entire  blood 
is  at  most  1.062,  that  of  the  serum  1.029,  haemoglobin  contents  90  per 
cent.,  coefficient  of  density  90-95.  The  lowest  figures  I  found  in  anae- 
mia were:  specific  gravity  of  the  entire  blood  1.050,  that  of  the  serum 
1.021,  haemoglobin  contents  64  per  cent.,  coefficient  of  density  67.8. 

As  compared  with  true  plethora  we  find  here  an  overfilling  of  the 
vascular  apparatus  with  a  blood  which  no  longer  possesses  the  normal 
composition,  but  shows  more  or  less  marked  deviations  as  regards  a 
diminution  of  its  solid  constituents  and  an  increase  of  water. 

Serous  plethora  develops  chiefly  when  the  excretion  of  the  super- 
fluous water  is  interfered  with  by  disturbances  of  the  cardiac  and 
renal  activity.  Owing  to  the  accumulation  of  water  in  the  blood,  de- 
spite the  existing  absolute  hypalbuminosis,  the  volume  of  the  blood 
is  augmented  and  the  vascular  apparatus  is  abnormally  filled,  at  least 
temporarily  until  hydropic  excretion  occurs.  Hence  as  a  rule  the 
contrast  between  the  pallor  of  the  face,  of  the  external  skin,  and  the 
mucous  membranes  of  such  persons  on  the  one  hand,  and  on  the 
other  the  fulness  of  the  vascular  apparatus  (abnormally  high  ten- 
sion of  the  pulse)  is  striking.  At  the  autopsy  of  such  obese  per- 
sons the  internal  organs  are  usually  remarkably  deficient  in  normally 
colored  blood,  as  compared  to  the  above-described  findings  in  true 
plethora,  and  generally  filled  with  only 'a  small  amount  of  pale, 
loosely  coagulated  blood  (v.  Eecklinghausen) . 

In  pronounced  forms  of  hydraemia,  according  to  the  older  obser- 
vations, the  amount  of  albumin  in  the  blood  is  as  a  rule  below  60 
per  cent.  (Becquerel  and  Bodier,  Andrea  and  Gavaret,  Abeille,  C. 
Schmitt,  and  others),  while  the  salts  dissolved  in  the  plasma  remain 
behind  with  the  retained  water;  according  to  C.  Schmitt  in  the  pro- 
portion of  nine  parts  of  plasma  albumin  to  one  part  of  the  ordinary 
plasma  salts.  The  specific  gravity  of  the  entire  blood,  according  to 
my  observations,  is  in  men  1.057,  that  of  the  serum  1.023,  haemo- 
globin contents  83  per  cent.,  coefficient  of  density  80.  In  women  I 
obtained  as  extreme  values :  specific  gra^dty  of  the  entire  blood  1.043, 
that  of  the  serum  1.019,  haemoglobin  contents  45-50  per  cent.,  coeffi- 
cient of  density  56. 
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The  Arteries. — Changes  in  the  vascular  apparatos  proper  develop 
among  the  older  corpulent  persons  as  a  rule  with  the  symptoms  of 
chronic  endarteritis — opacity,  thickening  and  softening  of  the  intima 
with  partial  fatty  metamorphosis  of  the  latter;  these  changes  may 
occasionally  extend  to  the  media  and  adventitia,  and  by  the  deposi- 
tion of  lime  salts,  etc.,  lead  to  the  complicating  diseases,  sclerosis  and 
atheroma. 

In  the  anasmic  type  of  corpulence,  among  girls,  women,  and 
young  persons,  the  anatomical  changes  in  the  arteries  are  limited  to 
the  simple  fatty  degeneration  of  the  intima  and  media  peculiar  to 
anaemia,  and  may  be  often  entirely  absent  in  early  age.  As  regards 
the  venous  system,  special  mention  must  be  made  of  the  occurrence 
of  varices  on  the  legs,  hemorrhoidal  nodules  about  the  rectum,  vari- 
cocele, etc.,  mainly  in  patients  with  plethora  and  in  advanced  age  (see 
below). 

Tlie  Heart — The  heart  muscle,  as  long  as  but  little  fat  covers  it, 
will  be  able  to  respond  to  the  increased  demands,  often  even  for  a 
long  time,  or  it  hypertrophies  under  moderate  dilatation  of  its  cavi- 
ties, corre8i)onding  to  the  greater  quantity  of  blood,  as  it  does  in  preg- 
nancy in  which  it  answers  similar  requirements.*  The  patient  suf- 
fers no  or  but  inconsiderable  inconveniences,  perhaps  only  after  active 
exertions  such  as  running  and  stair-climbing,  especially  after  a  more 
or  less  ample  meal  when  the  thoracic  space  is  at  the  same  time  dimin- 
ished by  the  upward  movement  of  the  diaphragm.  In  some  cases 
shortness  of  breath  and  palpitation  set  in  after  a  full  meal.  Other 
symptoms  on  the  part  of  the  respiratory  apparatus  are  still  absent. 
Physical  examination  shows  either  normal  conditions  or  at  most 
slight  enlargement  of  the  area  of  cardiac  dulness ;  the  apex  beat  is 
somewhat  displaced  outward,  the  sounds  are  pure,  but  slightly  muf- 
fled according  to  the  more  or  less  thick  interi)Osition  of  the  fatty 
deposit. 

Only  when  with  the  gradual  augmentation  of  fat  the  deposit  on 
the  heart  is  likewise  increased,  especially  when  the  fat  accumu- 
lates more  and  more  beneath  the  pericardium,  begins  to  penetrate 
from  the  sulci  between  the  muscular  layers,  and  the  structure  be- 
comes looser,  do  the  muscular  walls  distend— first  the  left  heart  by 
reason  of  the  resistance  in  the  greater  arterial  system  and  the  steadily 
rising  intracardial  pressure — and  a  dilatation  of  the  left  ventricle  re- 
sults which  leads  to  its  hypertrophy.  Since  a  compensation  of  the 
advancing  disturbances  in  the  circulatory  apparatus  is  not  eflFected 

*  In  this  case  hypertrophy  and  dilatation  must  still  be  considered  as  pbenomena 
of  growth  and  invigoration. 
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thereby,  or  is  so  for  a  short  time  only,  and  the  left  heart  is  unable  to 
dispose  completely  of  the  increased  amount  of  blood  which  flows  into 
it,  the  blood  stagnates  in  the  left  auricle  and  dilates  it,  and  re- 
gurgitates and  accumulates  in  the  lungs,  which  in  their  turn  increase 
the  work  of  the  right  heart,  and  when  the  latter  is  unable  to  respond 
to  it,  a  dilatation  and  hypertrophy  of  the  right  ventricle  will  be  su- 
peradded. But  this  lesion  of  the  circulatory  apparatus  is  not  final. 
The  right  ventricle  is  less  able  than  the  left  to  effect  compensation, 
and  hence  the  congestion  continues  in  the  right  auricle  and  the 
venous  apparatus  back  of  it,  causing  dilatation  and  overfilling  of  its 
vessels.  It  is  obvious  that  this  condition  will  result  sooner  in  pro- 
portion as  the  heart  is  imable  to  resist  the  on-flowing  blood  masses 
and  the  ever-increasing  intracardial  pressure,  that  is  to  say,  the  greater 
the  deposition  and  penetration  of  the  fat  upon  and  into  the  muscle 
the  more  rapid  the  progress  of  the  lesion.  On  the  other  hand,  the 
resistance  in  the  vascular  apparatus  by  the  accumulation  of  fat  in  the 
body,  the  viscera,  and  tissues,  is  increased  by  the  fact  that  the  fatty 
deposits  hinder  the  dilatation  of  the  arterial  tube  and  prevent  a  rapid 
transition  of  the  arterial  systole  into  the  diastole.  The  fatty  de- 
posits and  the  compression  of  the  aiieries  therefore  influence  at  the 
same  time  the  movements  of  the  heart  and  the  pulse,  which  latter 
assumes  the  character  of  the  pulsus  tardus  as  the  heart  slowly  sur- 
mounts the  obstacles  present  in  addition  to  the  delayed  expansion 
and  contraction  of  the  arteries. 

Percussiou  shows  the  area  of  cardiac  dulness  enlarged,  according 
to  the  stage  of  the  fatty  heart,  first  in  length,  later  also  in  width.  A 
larger  portion  of  the  heart  adjoins  the  thoracic  wall,  the  impulse  is 
diffuse  and  lacks  force,  and  the  apex  beat  is  usually  displaced  out- 
ward, possesses  slight  resistance,  and  often  cannot  be  felt. 

On  auscultation  the  heart  sounds  are  clear  when  no  complication 
is  present;  when  the  hypertrophy  and  dilatation  are  still  confined 
mainly  to  the  left  heart  they  are  loud  and  distinct,  frequently  with 
accentuation  of  the  second  aortic  sound.  But  when  the  signs  of  in- 
sufficiency of  the  left  ventricle  become  more  marked  and  the  right 
ventricle  has  likewise  undergone  dilatation  and  hypertrophy,  then 
the  heart  sounds  diminish  in  intensity,  they  become  muffled  with 
ever  more  distinct  accentuation  of  the  second  pulmonic  sound.  A 
reduplicated  sound  may  also  be  observed  in  systole  owing  to  the  un- 
equal contraction  of  the  ventricles. 

The  pulse  in  the  majority  of  cases  is  slow  (pulsus  tardus) ,  espe- 
cially when  the  obesity  is  great  and  plethora  exists.  In  other  cases 
it  becomes  frequent  and  may  lose  in  quality  with  the  progress  of  the 
circulatory  disturbances,  until  it  finally  is  dicrotic  or  subdicrotic. 
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At  the  same  time  with  the  increasing  weakness  of  the  heart  the 
impeded  circulation  becomes  perceptible  by  reason  of  regurgitation  of 
the  blood  in  the  venous  apparatus,  and  dilatation  of  the  smaller  cu- 
taneous veins;  we  see  this,  for  instance,  in  the  circle  of  ectatic  veins 
and  capillaries  which  start  from  the  ensiform  process  and  extend 
along  the  lower  margin  of  the  ribs  toward  both  sides,  also  by  the  for- 
mation of  varices  on  the  extremities  and  dilatation  of  the  rectal  veins 
which  are  most  apt  to  exhibit  the  influence  of  gravity  and  the  slight 
propulsive  and  aspirating  force  of  the  heart.  The  rectal  veins  are 
not  only  dependent  in  every  normal  position  of  the  body,  but  the 
efflux  of  the  blood  is  besides  frequently  impeded  by  fsBcal  accumu- 
lations at  the  upper  part  of  the  rectum,  due  to  the  excessive  and  im- 
proper nutrition. 

The  symptoms  of  the  patient  will  be  intensified  more  or  less 
rapidly  according  to  the  increase  of  the  circulatory  disturbances, 
which  are  compensated  less  and  less  completely  by  the  fatty  heart; 
embarrassed  respiration,  shortness  of  breath,  and  palpitation  wiU 
occur  even  on  moderate  exertion  such  as  a  quick  walk  and  stair-climb- 
ing, and  will  reach  a  distressing  height  with  more  violent  efforts. 
Not  rarely  there  may  be  frequent  attacks  of  dyspnoea  and  vertigo. 
When  the  obesity  has  attained  a  high  degree  the  patients  are  nearly 
always  forced,  after  a  short  walk  or  ascent,  often  after  every  few 
steps,  to  stop  and  breathe  with  ox>en  mouth  and  distended  nostrils, 
to  gasp  for  air.  At  the  same  time  the  excitement  of  the  heart  has 
risen  to  a  violent  palpitation,  and  the  storm  is  allayed,  the  respira- 
tion becoming  freer  and  deeper,  only  when  the  patient  remains  stand- 
ing and  keeps  perfectly  quiet.  Any  at  all  active  muscular  exertion, 
movement  of  the  arms,  turning  of  the  head,  stooping  or  sitting  down, 
during  which  the  abdominal  viscera  are  crowded  upward  and  the 
respiratory  space  is  contracted,  immediately  increases  the  dyspnoea 
and  palpitation,  and  forces  the  patient  to  rise.  Often  prolonged  ab- 
solute rest  is  necessary  before  normal  respiration  and  cardiac  action 
are  restored. 

Bespiratory  Apparatus. — The  respiratory  symptoms  of  such  pa- 
tients are  due  not  only  to  the  insufficiency  of  the  heart  muscle  and 
the  overfilling  of  the  lungs  by  reason  of  the  regurgitation  of  the 
blood,  but  they  are  also  increased  by  the  mechanical  influence  of  the 
masses  of  fat  accumulated  in  the  body.  The  large  abdominal  de- 
posits of  fat  crowd  the  diaphragm  far  up  into  the  thoracic  space  and 
diminish  its  capacity,  while  the  enlarged  and  not  rarely  great  volume 
of  the  fatty  heart  and  the  fat  accumulated  in  the  mediastinum  lessen 
it  still  more.  Moreover  the  fat  on  the  surface  of  the  thorax,  which 
is  not  rarely  enormous,  influences  the  respiratory  space,  since  the 
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weak,  fatty,  impotent  muscles  are  unable  to  lift  and  distend  the  tho- 
racic walls,  with  their  heavy  load,  in  a  normal  manner;  and  on  the 
other  hand  the  diaphragm  cannot  force  down,  as  under  ordinary  con- 
ditions, the  elevated  abdominal  viscera,  enlarged  as  they  are  by  fatty 
infiltration  and  deposition,  into  the  abdomen  which  is  likewise  bur- 
dened with  thick,  almost  unyielding  deposits  of  fat.  Hence  the 
respiratory  capacity  of  the  lungs  and  their  inspiratory  distention  are 
considerably  restricted  from  two  sides.  This  explains  why  even  at 
this  stage,  without  further  pathological  alterations  in  the  heart  and 
lungs,  the  patients  quickly  become  short  of  breath  at  night,  espe- 
cially when  low  down  in  the  bed,  as  the  abdominal  viscera  then  gravi- 
tate farther  into  the  thorax;  or  why  they  lose. breath  when  the  stom- 
ach is  greatly  distended;  or  finally  why  the  dyspnoeic  symptoms, 
which  may  assume  the  character  of  asthmatic  attacks,  wake  the 
patient  and  cause  him  to  sit  up  or  jump  out  of  bed. 

The  weak  heart  action,  the  stasis  in  the  venous  apparatus,  and  the 
slight  excursive  power  of  the  thorax  gradually  cause  in  the  bronchial 
mucosa  and  in  the  compressed  lungs  an  extensive  congestive  hyper- 
femia  which  in  its  turn  gives  rise  to  catarrhs  with  nearly  uniformly 
chronic  course  and  frequent  acute  exacerbations,  either  spontane- 
ously or  after  slight  irritation  such  as  change  of  temperature,  inspi- 
ration of  cold  air,  stay  in  damp  rooms,  wind,  a  wetting,  etc.  The 
patients  cough  much,  expectorate  continually,  the  breathing  of  any 
at  all  irritating  air  may  produce  paroxysms  of  cough,  or  the  mucus 
accumulated  in  the  bronchi  may  give  rise  to  it.  While  the  percus- 
sion soimd  of  the  lung  is  proportionately  weakened  by  the  increasing 
layer  of  fat,  we  perceive  in  auscultation,  aside  from  a  more*or  less 
altered,  exaggerated,  or  diminished  vesicular  murmur,  various  small 
and  large  vesichlar  rdles,  purring  and  whistling  sounds  over  larger  or 
smaller  portions  of  the  lungs.  In  these  ever  acutely  exacerbating 
chronic  catarrhs  lies  the  further  danger  to  the  patient  of  a  lobular 
catarrhal  pneumonia,  as  the  inflammation  readily  extends  from  the 
bronchi  to  the  alveoli,  even  by  the  imtation  of  the  trickling  or  aspi- 
rated mucus.  Owing  to  the  insuflSciency  of  the  heart  muscle  the 
prognosis  of  such  pneumonias  in  the  obese  is  as  a  rul&  unfavorable 
and  a  fatal  termination  is  rather  frequent. 

Further  results  of  the  chronic  catarrhs  of  the  air  passages,  owing 
to  the  high  expiratory  pressure  in  the  paroxysms  of  cough  and  to  the 
distention  of  the  alveoli  whose  bronchioles  are  plugged  by  swelling 
and  mucus  during  the  forced  inspiration,  are  inflation  of  the  lung 
tissue,  diminution  of  its  elasticity,  and  emphysema,  which  latter 
again  leads  to  disturbances  in  the  pulmonary  circulation  and  adds 
another  complication  to  the  disease. 
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Injlueiice  of  the  Cirailaiory  Diaturbancea  upon  the  Excretion  of 
Water  by  the  Skin  and  Kidneys. — The  irritability  of  the  sweat  glands 
and  the  secretion  of  sweat  which  is  dependent  upon  heat,  muscular 
activity,  and  nervous  influences,  is  greatly  increased  in  corpulence. 
The  skin  is  congested,  the  sweat  glands  are  in  a  state  of  continual 
irritation,  and  the  insensible  perspiration  is  increased.  A  barely 
appreciable  rise  of  temperature,  and  the  least  apparent  exertion,  but 
which  in  the  corpulent,  owing  to  the  displacement  of  the  heavy 
masses  of  fat  deposited  on  the  body,  is  always  associated  with  con- 
siderable muscular  effort  and  leads  to  increased  manifestation  of 
energy  and  development  of  heat,  cause  more  or  less  profuse  sweating. 
The  augmented  excretion  of  water  by  the  skin,  however,  is  due  also 
to  another  cause,  namely,  the  lessened  excretion  of  water  by  the  kid- 
neys, which  becomes  more  and  more  perceptible  with  the  increase  of 
the  circulatory  disturbances  and  the  stasis  in  the  venous  apparatus, 
and  is  followed  by  greater  tension  in  the  vicariously  acting  organs, 
the  skin  and  lungs.  In  this  stage  the  quantity  of  urine  during 
twenty-four  hours  varies  between  600  and  1,500  c.c.  (20  and  50 
ounces),  of  course  according  to  the  amount  of  fluid  ingested. 

If  the  amotmts  of  fluid  ingested  and  of  urine  excreted  during  twenty- 
four  hours  are  carefully  measured  in  such  patients  and  the  difference 
noted,  most  remarkable  results  are  often  obtained.  Under  ordinary 
nutritive  conditions  and  an  average  amount  of  water  in  the  solid  food, 
the  kidneys  excrete  normally,  unless  special  causes  are  present  for  in- 
creased excretion  of  water  by  the  skin  and  lungs,  about  18  to  30  per 
cent,  less  than  the  water  ingested  with  the  beverages.  This  differ- 
ence, together  with  the  water  contained  in  the  solids,  passes  off  in 
the  sensible  and  insensible  perspiration.  Instead  of  this  nearly  con- 
stant difference,  we  obtain  in  these  patients  a  deficit  sometimes  of  40 
to  60  per  cent.,  sometimes  of  only  5  to  10  per  cent. — even  making 
allowance  for  the  perspiration  or  preventing  it  as  much  as  possible — 
or  sometimes  a  surplus  in  the  urine  of  from  6  to  10  i)er  cent,  and 
more.  Allowing  in  this  calculation  for  the  water  normally  excreted 
by  the  skin,  18  to  30  per  cent.,  we  have  a  surplus  of  36  to  40  per 
cent,  which  can  only  be  derived  from  the  water  accumulated  in  the 
body. 

Hence  quite  marked  irregularities  in  the  urinary  secretion  are 
manifested,  which  occur  in  the  form  of  polyuria  and  oliguria,  the 
former  of  which  always  removes  more  or  less  completely  the  water 
left  in  the  body  by  the  latter.  In  the  further  course  of  the  circula- 
tory disturbances  these  relations  change,  but  always  more  and  more 
to  the  disadvantage  of  the  excretion  of  water  by  the  kidneys.  The 
polyurias  occur  more  rarely  and  no  longer  deplete  the  blood  and  the 
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tissues  sufficiently  of  the  water  accumulated  in  them,  and  the  pletho- 
ric form  of  corpulence  gradually  changes  into  the  hydraemic. 

The  urine  varies  in  concentration  according  to  the  quantity  passed. 
When  the  conditions  are  still  normal  it  hardly  differs  from  the  ordi- 
nary. In  oliguria  it  is  highly  colored,  dark  yellow,  brown  to  dark 
brown,  and  on  cooling  deposits  a  large  quantity  of  urates.  But 
when  polyuria  occurs  the  coloring  matter  is  more  diluted  by  the  large 
amount  of  excreted  water  and  the  urine  appears  lighter,  pale  yellow 
or  almost  colorless.  The  specific  gravity  depends  altogether  on  the 
concentration  of  the  urine.  Of  the  solid  constituents  the  quantity  of 
urea  varies  according  to  the  ingestion  of  nitrogen  and  its  transforma- 
tion in  the  body.  The  urates  and  uric  acid  are  most  frequently  in- 
creased and  form  the  chief  constituents  of  the  sediment.  But  an 
excretion  of  large  amounts  of  oxalic  acid  and  even  true  oxaluria  may 
be  observed. 

The  overloading  of  the  urine  with  urates  and  uric  acid,  which  are 
still  further  increased  by  the  frequent  complication  of  obesity  with 
the  uric-acid  diathesis  and  gout,  leads  to  the  development  of  concre- 
tions in  the  urinary  passages,  in  the  pelvis  of  the  kidney,  and  in  the 
bladder,  and  adds  to  the  discomfort  of  the  patients.  The  stones  con- 
sist mainly  of  urates  and  free  uric  acid,  more  rarely  of  oxalic  acid 
and  phosphates. 

The  liver  of  the  patients  is  not  only  influenced  by  the  chronic 
hypersemia  which  by  itself  may  lead  to  swelling  and  enlargement,  but 
has  absorbed  in  its  ceUs  large  masses  of  fat  in  consequence  of  the  ex- 
cessive fat-formation  in  the  body,  and  hence  presents  usually  a  very 
considerable  increase,  especially  in  thickness,  while  the  anterior 
margin  has  lost  its  sharpness  and  has  become  rounded  and  tumid. 

The  enlargement  of  the  liver  can  be  easily  demonstrated  by  per- 
cussion, owing  to  the  thickening  and  the  sharper  demarcation  of  the 
lower  margin,  especially  on  percussing  from  the  abdomen  upward, 
when  the  liver  dulness  begins  farther  down  below  the  ribs ;  but  a 
marked  enlargement  upward  is  rarely  found.  The  resistance  of  the 
liver  can  be  less  readily  felt  on  palpation  by  reason  of  the  thickened 
abdominal  walls.  The  liver  is  not  painful  on  pressure  and  causes  no 
other  notable  symptoms.  The  patients  are  inconvenienced  chiefly 
when  they  lie  on  the  left  side,  as  the  bulky  liver,  which  sinks  down 
from  its  great  weight  and  presses  on  the  remaining  organs,  interferes 
with  quiet  sleep. 

The  secretion  of  bile  by  the  liver  is  not  disturbed  by  the  excessive 
absorption  of  fat.  Not  very  rarely,  however,  the  outflow  of  bile  may 
be  impeded,  and  the  incarceration  of  gall-stones  in  the  bile  ducts  may 
cause  painful  attacks  of  colic. 


668  OERTEL— OBESITY. 

With  an  abundant  consumption  of  alcohol  the  fatty  liver  may 
early  present  symptoms  of  degeneration,  and  cirrhogis  may  develop 
so  that  the  organ  is  found  smaller  than  normal.  The  chronic  diar- 
rhoeas observed  in  corpulent  persons  should  be  ascribed,  according 
to  Eisch,  rather  to  the  alcoholism  than  to  the  fatty  degeneration  of 
the  liver,  since  the  latter  condition  is  generally  associated  with  habit- 
ual constipation. 

Stmruwh  and  Intesthwl  Canal. — In  the  early  years  of  obesity,  in 
the  great  majority  of  cases,  nutrition  is  excessive,  often  enormous 
quantities  of  solid  and  liquid,  suitable  and  unsuitable  foods  and 
drinks  being  consumed. 

By  the  overloading  with,  as  a  rule,  very  indigestible  substances 
the  stomach  is  dilated,  gastrectasia  results,  with  abnormally  long  re- 
tention of  the  contents.  Associated  with  this  condition  are  dyspep- 
sias and  gastric  catarrhs  of  various  kinds,  partly  due  to  the  insult  by 
the  inappropriate  nutrition,  partly  to  the  circulatory  disturbances  in 
the  portal  system.  The  plentiful  meals  are  followed  by  sour  eructa- 
tions, heartburn,  or  extensive  development  of  gases  which  may  pro- 
duce a  more  or  less  troublesome  distention  of  the  stomach  and  tym- 
panites. Only  after  several  painful  hours  larger  masses  of  slightly 
odorous  gases  pass  by  the  intestine  and  in  a  short  time  ease  the 
patient.  However,  the  gases  escaping  upward  and  downward  may 
also  often  acquire  a  very  offensive  quality  from  the  retained  ingesta. 
Smaller  quantities  of  gas  are  frequently  expelled  by  vigorous  peri- 
staltic movements,  when  a  rumbling,  gurgling  noise  may  be  heard  at 
a  distance. 

Another,  but  on  the  whole  rare,  symptom  is  the  occasional  sensa- 
tion of  boulimia.  In  this  condition  the  patients  not  only  consume 
during  the  day  the  usual  and  perhaps  more  than  ample  meals,  but 
they  are  obliged,  when  the  attacks  occur,  to  ingest  additional  and 
large  amounts  of  the  most  heterogeneous  and  bulky  foods;  even  at 
night  the  patients  are  awakened  from  sleep  by  a  sensation  of  hunger 
and  eat  considerable  quantities  of  bread,  meat,  eggs,  etc.  Extensive 
dilatation  of  the  stomach  is  seldom  absent  under  such  conditions. 

Much  more  frequently  than  boulimia,  a  sensation  of  thirst  comes 
into  the  foreground  in  the  course  of  obesity.  Great  eaters  are  usu- 
ally also  great  drinkers.  The  consumption  of  large  quantities  of 
food,  much  of  which  is  spiced,  sharp,  and  thirst-producing,  likewise 
calls  for  increased  ingestion  of  j9uids,  and  when  the  thirst  is  once 
thoroughly  aroused  it  can  hardly  be  quenched  by  ever  so  large 
amounts  of  liquids.  Besides,  the  strongly  spiced  dishes  lead  to 
chronic  catarrhs  of  the  oral  and  pharyngeal  cavities  (pharyngitis 
sicca)  which  are  associated  with  altered  secretion  and  dryness  of  the 
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mucous  membranes.  With  the  gradually  developed  dyspepsia,  how- 
ever, the  appetite  is  lost  and  the  craving  for  drink  becomes  the  more 
imperative  and  unquenchable.  The  patients  at  last  eat  very  little  but 
consume  instead  quite  incredible  quantities  of  jfliuids,  even  plain  water. 

But  should  much  alcohol  be  ingested  with  the  other  liquids,  or 
should  strong  alcoholic  liquors  be  chiefly  consumed,  the  gravest  forms 
of  dyspepsia  set  in.  The  gastric  mucosa  which  is  altered  by  the  con- 
gestive catarrhs,  and  the  food  in  the  process  of  digestion,  are  par- 
ticularly acted  upon  by  the  alcohol  in  an  unfavorable  manner  and  the 
progress  of  digestion  is  retarded. 

The  first  damage  suffered  by  the  intestine  and  its  functions 
through  the  ingestion  of  large  quantities  of  food  consists  likewise  in 
distention  by  the  bulk  of  its  contents  and  by  the  gases  resulting  from 
the  abnormal  decompositions,  and  in  an  impeded  peristalsis.  The 
intestine  is  unable  to  propel  the  great  masses  in  an  adequate  man- 
ner, it  becomes  ectatic,  constipation  and  obstruction  follow,  and  in 
their  turn  cause  intestinal  irritation  with  frequent  thin-fluid  evacua- 
tions which,  however,  do  not  remove  the  bulk  of  the  hardened  faeces. 
In  the  presence  of  diarrhoea  the  patients  complain  of  insufficient 
evacuation  and  constipation,  of  pressure  on  the  chest,  difficult  res- 
piration, and  palpitation  of  the  heart;  they  feel  psychically  out  of 
sorts  and  resemble  hypochondriacal  sufferers  from  hemorrhoids.  A 
phlegmatic  temperament,  slight  bodily  activity,  and  a  sedentary 
occupation  or  mode  of  life  particularly  favor  the  abdominal  distur- 
bances. A  true  inflammation  may  also  result  from  the  constipation, 
especially  in  the  caecum  in  which  the  faeces  remain  the  longest  and 
in  the  surrounding  structures,  namely,  typhlitis  and  perityphlitis, 
which  are  apt  to  assume  a  serious  character  and  end  fatally. 

Should  a  catarrhal  inflammation  develop  in  the  intestinal  mucous 
membrane  from  the  constipation,  the  latter  is  soon  followed  by 
chronic  diarrhoea,  which  is  also  frequent  in  obesity  associated  with 
alcoholism. 

The  last  mechanical  effect  of  the  accumulation  of  fat  in  the  ab- 
dominal cavity  to  be  mentioned  is  the  formation  of  fat  hernias  and 
necrosis.  The  hernias  owe  their  origin  to  the  proliferation  of  fat 
into  a  hernial  sac,  vascular  opening,  or  into  fissures  of  the  abdom- 
inal wall  whose  tissues  have  separated  here  and  there  under  the  high 
pressure  of  the  viscera,  most  frequently  in  the  linea  alba  between  the 
umbilicus  and  the  ensiform  process,  more  rarely  above  the  symphy- 
sis. After  the  reposition  of  the  soft,  easily  reducible  but  painful 
tumors  the  opening  in  the  linea  alba  through  which  they  have  es- 
caped can  be  distinctly  felt.  Should  the  fatty  tumors  situated  out- 
side of  the  peritoneum  drag  the  latter  along  like  a  blind  sac,  true 
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hernias  may  result.  The  same  cause,  the  slight  resistance  of  the  ab- 
dominal walls,  may  also  give  rise  to  true  abdominal  hernias,  espe- 
cially umbilical  hernias,  which  of  course  are  more  frequent  in  women 
than  in  men.  When  hernias  are  present  in  connection  with  constipa- 
tion the  penetrating  faaces  may  cause  incarceration,  which  always 
leads  to  dangerous  complications  by  reason  of  the  thick  superincum- 
bent masses  of  fat. 

In  the  adipose  tissue,  especially  that  proliferating  between  the 
glandular  lobules  of  the  pancreas  and  its  surroundings,  there  has  been 
observed,  firat  by  Balser,  then  by  Ponfick,  Klob,  and  Chiari,  a  cir- 
cumscribed necrosis,  fat  necrosis,  which  develops  in  patches  without 
inflammation.  At  other  points,  too,  in  the  mesenteric  adipose  tissue, 
in  the  omental  bursa,  in  the  subpericardial  and  subpleural  adipose 
tissue,  also  in  the  panniculus  adiposus  and  in  the  bone  marrow, 
opaque  yellowish-white  patches  were  found,  which  were  punctiform 
or  from  the  size  of  a  pin-head  to  that  of  a  pea ;  some  of  them  could 
be  enucleated  or  were  softened  and  doughy,  others  were  undergoing 
calcification.  They  produced  no  symptoms  recognizable  during  life. 
Whether  glycosuria  was  present  with  the  disease  of  the  pancreas  was 
not  stated ;  probably  no  attention  was  paid  to  it.  Chiari  considers 
this  necrosis  as  a  concomitant  phenomenon  of  a  grave  marasmus,  as 
he  found  it  present  only  in  connection  with  serious  diseases  of  the 
body  ((/.  section  on  diabetes  mellitus). 

Sexual  Organs. — The  sexual  organs  also  suflfer  from  the  excessive 
accumulation  of  fat  in  the  body.  Even  the  mechanical  influence  of 
the  enormous  masses  of  fat  with  the  associated  circulatory  anomalies 
must  exert  a  similar  influence  upon  the  sexual  organs  as  upon  other 
viscera,  and  produce  disturbances  which  prejudice  their  nutrition,  de- 
velopment, and  function  as  well  as  sexual  life  in  general. 

First  we  must  mention  the  diminution  of  the  copulative  capacity 
and  fertility.  The  large  masses  of  fat  on  the  abdomen  in  man  may 
obstruct  coition,  and  prevent  it  even  when  obesity  is  not  present  in 
both  sexes.  But  the  virility  and  the  sexual  appetite  of  men  likewise 
decrease.  The  semen  of  such  individuals  contains  remarkable  few 
or  almost  immobile  spermatozoa.  Azoospermia  is  not  rarely  present. 
In  some  regions  of  the  Orient  where  the  men  are  remarkable  for  their 
obesity  male  impotence  is  said  to  be  truly  endemic. 

In  women  the  deposition  of  excessive  masses  of  fat  causes  on  the 
external  sexual  organs,  the  breasts  and  the  vulva,  changes  of  form, 
increased  volume,  and  tumefactions  which  by  their  mere  bulk  partly 
destroy  the  symmetry,  partly  give  rise  to  numerous  inconveniences. 

The  breasts,  in  a  few  rare  cases,  may  reach  an  enormous  size  by 
the  excessive  development  of  fat.     Kisch  describes  a  breast  meas- 
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uiing  31  cm.  in  length  and  60  cm.  in  circumference.  Portalupi  re- 
moved a  breast  weighing  52  lbs.,  and  from  a  woman  aged  twenty-one 
years  Robert  and  Amussat  extirpated  the  mammsB  which  weighed  re- 
spectively 30^  and  20^  lbs.  Such  breasts  require  special  supporting 
apparatus  in  the  erect  and  recumbent  positions,  etc.  Then  the  pres- 
sure, friction,  and  sweat  cause,  especially  at  the  folds  under  the 
breast  and  at  their  inner  surface,  erythema,  excoriation  of  the  skin, 
eczema,  and  intertrigo  which  are  apt  to  become  painful  and  heal  with 
difficulty. 

At  the  vulva  the  labia  majora  and  minora  may  appear  more  or  less 
enlarged  by  deposits  of  fat,  or  tumors  may  develop  on  them  or  on 
other  parts  whereby  urination  is  interfered  with  and  inflammatory 
alterations  are  produced  in  the  skin  at  the  inner  surface  of  the  labia, 
which  are  increased  by  the  hypersecretion  of  the  usually  coexistent 
inflammation  of  the  vaginal  mucosa.  Owing  to  the  difficult  or  ne- 
glected cleansing  of  the  parts,  erythema,  eczema,  pruritus,  inflamma- 
tion of  the  hair  and  sebaceous  follicles  of  the  labia  majora,  and 
numerous  small  furuncles  api)ear,  while  at  the  same  time  the  skin  of 
the  upi)er  and  inner  surface  of  the  thighs  is  excoriated  and  inflamed 
by  the  escaping  secretion,  the  sweat,  and  the  friction. 

The  internal  organs  also  suffer  by  the  pressure,  displacement, 
stretching,  and  dragging  caused  by  the  masses  of  fat  in  the  abdomen 
and  pehds,  by  the  intestines  filled  with  ingesta  of  various  kinds,  and 
the  frequent  constipation ;  they  are  further  influenced  by  the  impeded 
circidation  in  the  portal  system,  by  the  arterial  ansBmia  and  venous 
hyperaBmia,  which  give  rise  to  nutritive  disturbances,  hypersecre- 
tion, inflammatory  processes,  and  exudations. 

Hence  on  the  one  hand  displacement  of  the  uterus,  anteflexion  and 
retroflexion,  antev^rsion,  and  prolapsus  of  the  uteinis  and  vagina,  and 
on  the  other  hand  menstrual  anomalies,  amenorrhcea,  scanty  menstru- 
ation, metrorrhagia,  chronic  metritis,  and  leucon-hoea  constitute  fre- 
(luent  diseases  among  corpulent  girls  and  women.  The  sterility  of 
such  women  is  mainly  due  to  these  morbid  conditions  which  explain 
the  fact  observed  already  by  Hippocrates  that  the  obesity  of  women — 
as  an  instance  he  cites  the  women  of  the  Scythians — is  the  cause  of 
their  sterility. 

Lastl}'  the  frequent  occurrence  of  abortion  in  corpulent  women  is 
connected  with  the  crowded  space  of  the  pelvis  and  abdomen  in  which 
the  pregnant  uterus  cannot  enlarge.  The  effect  of  the  masses  of  fat 
is  the  same  as  that  of  other  abdominal  tumors  which  lead  to  abortion 
by  the  crowding  and  pressure. 

The  Skin, — Among  the  organic  diseases  mention  should  be  made 
of  some  symptoms  presented  by  the  skin. 
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The  increased  secretion  of  sweat  has  been  akeady  referred  to.  It 
is  largely  connected  with  the  circulatory  disturbances  dependent  upon 
the  insufficiency  of  the  heart  muscle  and  the  augmented  heat  produc- 
tion. But  the  sebaceous  glands  of  the  skin  are  also  overactive,  and 
the  fatty  and  oily  secretion  elaborated  by  them  in  large  amounts 
spreads  over  the  surface  of  the  skin,  especially  that  of  the  face,  and 
gives  it  a  shining  appearance.  Withal  the  sebaceous  glands  are  usu- 
ally filled  with  secretion  which  can  be  expressed  in  the  shape  of  soft 
white  plugs,  or  when  thicker  is  retained  in  the  glands  and  forms  mil- 
let-seed to  hemp-seed  sized  nodules,  comedones,  in  the  centre  of 
which  a  dirty-gray  or  black  point  marks  the  efferent  duct  of  the 
gland. 

The  increased  secretion  of  the  sweat  and  sebaceous  glands  causes 
at  various  parts  of  the  body  where  two  cutaneous  surfaces  come  in 
contact — on  the  neck,  in  the  axillsB,  under  the  female  breast,  at  the 
umbilicus,  at  the  folds  of  the  abdomen  and  the  inguinal  region,  on 
the  scrotum  and  the  labia,  on  the  inner  surface  of  the  thighs,  which 
are  kept  moist  by  the  perspiration  and  the  sebaceous  secretion — 
maceration  of  the  epidermis  and,  by  the  friction,  hypersemia,  excori- 
ation, and  intertrigo. 

Other  well-known  diseases  of  the  skin  in  obesity  are  furunculosis 
and  the  formation  of  caruncles,  while  with  the  abuse  of  alcohol,  aiid 
sometimes  in  women  about  the  menopause,  acne  rosacea  is  of  common 
occurrence. 

As  regards  the  hair,  both  hypertrichosis  and  alopecia  occur  in 
corpulence.  The  excessive  growth  of  hair  then  extends  also  to  those 
parts  where,  in  accordance  with  the  age  or  sex,  no  hair  or  at  most 
lanugo  is  normally  present :  in  women  on  the  upper  lip,  chin,  and 
cheeks,  or  on  the  breast,  back,  arms,  and  thighs,  tin  the  majority  of 
cases,  however,  we  may  observe  a  deficient  growth  of  the  hair  and 
beard,  or  an  entire  absence  of  the  beard  and  premature  baldness,  as 
well  as  falling  of  the  hair  on  other  parts  of  the  body  such  as  the 
genitals. 

Further  Course  of  the  Disease;  Complications  and  Termination. 

Even  at  a  more  advanced  stage  of  the  disease  obesity  may  persist 
for  years  almost  unchanged,  differing  individually  by  the  preponder- 
ance of  one  or  another  symptom.  The  pna.tients  may  perhax)S  reach  a 
great  age  and  death  result  from  an  intercurrent  disease.  In  the  ma- 
jority of  cases  the  malady  advances  with  a  gradual  alteration  of  the 
subjective  and  objective  symptoms  and  not  rarely  with  a  proportion- 
ate increase  of  the  inconveniences. 
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While  in  the  early  stages  the  disturbances  were  chiefly  mechani- 
cal, due  to  the  masses  of  fat  accumulated  in  the  body,  later  on  degen- 
erative processes  develop  by  degrees  in  the  various  organs  and  influ- 
ence the  symptomatology  more  or  less  in  accordance  with  them. 

The  blood  suffers  soonest  by  the  prevailing  nutritive  disturbances. 
At  first  its  haemoglobin  contents  diminish  slowly  but  steadily,  and 
with  the  increasing  irregularities  in  the  excretion  of  water  by  the 
urine  and  the  invariably  abundant  ingestion  of  fluids  the  composition 
of  the  blood  alters  also  in  other  ways.  The  specific  gravity  by  de- 
grees becomes  more  and  more  variable,  reaching  the  lowest  point  of 
the  normal  limit  and  finally  sinking  below  it,  while  the  specific  gravity 
of  the  serum  is  often  before  that  time  found  subnormal.  The  ple- 
thoric character  is  lost  and  the  blood  approaches  more  or  less  rapidly 
a  condition  of  anaemia  and  hydrsamia  until  the  obesity  has  changed 
completely  into  the  hydrsemic  form.  Owing  to  the  diminution  of 
the  hsBmoglobin  in  the  blood  the  oxidation  processes  are  first  re- 
duced, as  is  the  case  from  the  start  in  the  anaemic  form ;  the  fat-form- 
ing substances  are  less  perfectly  burned  up  and  are  more  largely 
deposited  as  fat.  Since  in  progressive  obesity,  as  stated  above,  the 
appetite  often  lessens,  fat  may  be  continually  deposited  even  in  cases 
in  which  the  ingestion  of  fat  and  carbohydrates  is  not  very  great. 

On  the  heart  the  fatty  deposits  increase  steadily,  spread  from  the 
sulci  farther  and  farther  over  the  surface,  and  penetrate  between  the 
muscular  bundles  into  the  substance  of  the  organ.  Under  the  pres- 
sure of  the  growing  masses  of  fat  the  nutrition  of  the  heart  muscle 
suffers,  the  fibres  atrophy  in  part  or  undergo  fatty  degeneration;  the 
power  of  resistance  of  the  muscle  against  the  rising  intracardial  pres- 
sure decreases,  the  existing  dilatation  increases,  and  owing  to  the 
nutritive  disturbances  present  the  compensatory  hypertrophy  no 
longer  suffices.  Thus  the  heart  becomes  gradually  less  able  to  re- 
spond to  the  demands  made  upon  its  function.  Besides,  the  lack  of 
oxygen  in  the  blood,  as  in  the  anaemic  form,  influences  the  restitution 
of  the  inogen  decomposed  by  the  contractions,  and  reduces  the 
capacity  not  only  of  the  voluntary  muscles  but  also,  and  especially, 
that  of  the  heart  muscle. 

The  contractions  of  the  heart  become  ever  less  energetic,  the  weak 
impulse  cannot  be  felt,  the  heart  sounds  are  faint  and  often  barely 
perceptible ;  the  pulse  is  small,  thin,  frequent,  and  traces  dicrotic  and 
subdicrotic  curves.  The  heart  strives  to  make  up  for  the  loss  of 
power  and  amplitude  of  the  contractions  by  increasing  their  number 
so  as  to  propel  the  blood.  In  this  way  the  work  of  the  heart  becomes 
ever  less  efficient.  The  arteries  are  filled  less  and  the  stagnation  in 
the  venous  apparatus  increases.  Arterial  anaemia  and  venous  hyper- 
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semia  form  constant  symptoms.  With  the  increasing  weakness  of  the 
heart  the  organ  also  presents  greater  irritability  manifested  by  ir- 
regularities in  its  movements — ^altemate  accentuated  contractions  and 
palpitations  proceeding  even  to  stormy  heart  action — either  spon- 
taneously produced,  i.e.,  without  demonstrable  external  agency,  or 
from  insignificant  causes  such  as  slight  physical  exertion,  excitement, 
etc.  The  arterial  ansemia  and  the  lack  of  haamoglobin  in  the  blood  on 
the  other  hand  are  bound  to  lead  to  marked  disturbances  in  the  re- 
spiratory apparatus,  shortness  of  breath  and  dyspnoea,  which  are  in- 
creased still  more  by  the  restricted  thoracic  movements,  the  shallow 
inspirations. 

Cardiac  Asthma. — When  the  insufficiency  of  the  heart  muscle  is 
neither  total  nor  constant,  but  is  partial  and  temporary,  confined  to 
the  left  heart  while  the  right  ventricle  is  still  capable  of  relatively 
vigorous  contractions,  we  meet  with  grave  paroxysmal  respiratory 
and  circulatory  disturbances— cardiac  asthma.  The  attacks  usually 
occur  at  night,  when  the  respiration  during  sleep  has  become  more 
superficial,  the  rima  glottidis  narrower,  and  the  tension  of  the  oxygen 
in  the  lungs  and  blood  has  greatly  decreased.  The  contractions  of 
the  left  ventricle  become  progressively  weaker  and  more  incomplete, 
less  and  less  blood  flows  into  the  arteries,  while  the  right  heart  still 
pumps  its  contents  into  the  lungs.  The  latter  are  more  and  more 
filled  with  blood,  they  lose  their  elasticity,  grow  rigid,  the  respira- 
tory expansion  and  contraction  become  ever  more  incomplete,  the 
insufficiency  extends  equally  to  inspiration  and  expiration.  The 
patient  awakes  with  oppression  and  pain  in  the  chest,  gasps  for  air, 
is  forced  to  sit  up  or  leave  the  bed,  lips  and  cheeks  are  cyanotic,  cold 
sweat  bedews  face  and  chest,  and  respiration  is  labored,  all  the  auxil- 
iary respiratory  muscles  being  called  in  play.  Despite  the  insuffi- 
ciency of  the  heart  muscle  the  blood  pressure  may  rise  in  the  arteries 
owing  to  the  dyspnoea  and  the  vascular  spasm  dependent  upon  it,  and 
will  sink  only  in  grave  cases  in  which  the  insufficiency  of  the  heart 
is  greater  than  the  irritability  of  the  vasomotor  nerves. 

The  expectoration  in  such  cases  is  always  scanty.  According  to 
the  condition  of  the  bronchial  mucosa,  small,  tough,  dirty-gray  or 
more  yellowish  masses,  rarely  mixed  with  blood,  are  coughed  up, 
while  numerous  small  vesicular  rales  are  heard  scattered  over  the 
chest,  and  along  with  them  partly  vesicular,  partly  rough  and  obscure 
breathing.  The  attacks  of  cardiac  asthma  may  occur,  though  rarely, 
in  the  early  stage  of  corpulence,  are  always  a  symptom  of  marked 
weakness  of  the  heart,  and  appear  chiefly  and  reach  a  most  painful 
and  serious  character  when  more  or  less  extensive  degenerative  pro- 
cesses have  been  established  in  the  heart  and  the  arteries,  or  when 
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the  arterial  sclerosis  is  latent  and  can  be  inferred  only  from  the  high 
blood  pressure. 

With  the  gradual  weakening  of  the  heart  muscle  and  the  fall  of 
the  pressure  in  the  aortic  system,  the  excretion  of  water  by  the  kid- 
neys will  also  undergo  increasing  changes  which  manifest  themselves 
by  scanty  and  irregular,  or  again  by  profuse,  secretion  of  urine. 

On  comparing  the  quantities  of  water  ingested  in  drinks  and  other- 
wise, which  are  usually  exceedingly  great,  with  the  excretion  of  urine 
during  twenty-four  hours,  preventing  as  far  as  possible  all  perspira- 
tion, we  find  a  great  deficit,  40  to  60  -per  cent.,  not  rarely  1,000  to 
1,500  c.c,  so  that,  making  allowance  for  the  water  contained  in 
the  solid  food,  it  can  no  longer  be  completely  removed  from  the  body 
by  the  sensible  and  insensible  perspiration.  A  portion  of  the  in- 
gested water  remains  in  the  body  and  the  tissues,  rendering  them 
succulent  and  watery,  and  imparts  to  the  patient  the  bloated,  flaccid 
appearance  which  strikes  one  all  the  more  because  of  the  anaomic 
pallor  and  cyanosis,  and  contrasts  strongly  with  the  earlier  elastic  firm- 
ness of  the  body.  Marked  partial  dropsies  and  oedemas  do  not  occur 
at  first,  as  the  accumulated  water  can  still  escape  by  the  occasional 
polyurias.  If  the  ingestion  of  fluids  in  such  a  patient  is  restricted  to 
750  or  1,000  or  1,200  c.c,  according  to  the  bulk  of  the  body  and  the 
quantity  of  liquids  previously  consumed,  the  excretion  of  urine  is 
materially  increased  so  that  not  only  much  more  urine  is  passed  than 
the  amount  of  fluids  ingested,  but  often  enough  the  quantity  of  urine 
is  absolutely  greater  than  that  excreted  under  amx)le  or  abundant  con- 
sumption of  fluids.  As  a  rule  the  excretion  of  urine  remains  for  a 
long  time  inversely  proportional  to  the  ingestion  of  fluids,  and  alto- 
gether more  urine  is  passed  than  the  amount  of  fluids  consumed. 
The  secretion  of  urine  is  gi^eater,  and  in  this  case  the  excess,  when 
the  body  can  furnish  no  more  fluid,  is  accounted  for  by  the  diminu- 
tion of  the  excretion  through  the  skin,  which  gradually  becomes  very 
much  less. 

Arteriosclerosis. — A  frequent  and  grave  complication  of  obesity, 
which  occurs  sooner  or  later,  is  the  decrease  in  the  elasticity  of  the 
vascular  walls  and  the  lessening  of  the  contractility  of  their  smooth 
muscular  fibres,  wi£h  increase  in  the  thickness  of  the  walls — sclerosis 
of  the  arteries,  especially  of  the  coronary  arteries  of  the  heart. 

It  is  not  positively  proved  that  the  obesity  causes  the  arterial 
sclerosis  (Traube  and  Huchard)  especially  through  the  high  blood 
pressure,  which  is  kept  up  by  the  impeded  circulation  in  the  abdom- 
inal vessels  and  the  portal  system,  although  persistent  high  blood 
pressure  does  impair  the  elasticity  of  the  vascular  walls  and  give  rise 
to  sclerosing  processes.     The  same  causes  which  lead  to  obesity — the 
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excessive  nutrition,  the  ingestion  of  large  quantities  of  food  and 
drink,  especially  the  abuse  of  alcohol — will  also  favor  the  occnrrence 
of  sclerosis;  and  mental  strain  and  emotions,  sexual  excesses,  the 
abuse  of  tobacco,  rheumatism,  gout,  and  the  climacteric  constitute 
additional  etiological  factors. 

Arteriosclerosis  manifests  itself  at  an  early  period  clinically  by 
remarkably  high  tension  of  the  pulse.  The  blood  pressure  in  the 
radial  artery,  whose  wall  possibly  shows  as  yet  no  anatomical  altera- 
tions, frequently  reaches  150  mm.  of  mercury  and  may  exceed  it; 
rarely  it  remains  below  this  figure.  Subjective  symptoms  may  at 
that  time  be  lacking.  Later  on  difficult  respiration  and  slight  dysp- 
noea occur  after  insignificant  muscular  exertion,  stair-climbing, 
stooping,  etc.  No  changes  are  as  yet  to  be  noticed  in  the  heart. 
The  area  of  cardiac  dulness  is  enlarged,  the  ai>ex  beat,  whether  pal- 
pable or  not,  is  lower  down  and  displaced  within  the  mammillary  line, 
the  heart  sounds  are  more  or  less  muffled,  or  clear,  and  only  the  second 
aortic  sound  is  accentuated.  The  pulse  tracing  shows  no  changes  ex- 
cept high  pressure.  Subsequently,  under  the  increasing  pressure,  the 
arteries  become  elongated  and  serpentine,  their  walls  thicken  and  grow 
rigid.  When  the  fat  on  the  arm  is  thick  these  alterations  are  not 
distinctly  perceptible  in  the  radial  artery.  The  temporal  artery  like- 
wise, when  imbedded  in  fat,  may  escape  simple  observation,  but  pro- 
jects at  once  above  the  level  of  the  temple  and  the  forehead  when 
these  parts  are  rubbed  with  the  finger,  a  piece  of  chamois  or  glove 
leather,  or  a  handkerchief,  and  clearly  shows  its  elongation  and  ser- 
pentine courae. 

AVith  the  rise  in  the  peripheral  resistance  in  the  arterial  system 
the  force  of  the  heart  is  usually  increased,  at  first  by  compensatory 
hypertrophy  of  its  muscle,  so  that  the  circulation  is  not  notably  dis- 
turbed. In  the  further  course,  with  augmenting  fat  deposition  and 
penetration  of  the  heart  muscle,  pressure,  atrophy,  and  partial  fatty 
degeneration,  and  also  with  increasing  loss  of  oxygen  of  the  blood 
and  its  influence  upon  the  inogen  of  the  muscle  ^bres,  the  capacity  of 
the  heart  again  diminishes  and  a  fresh  noxious  factor  is  added  when 
the  sclerosing  process  extends  to  the  coronary  arteries.  By  the 
thickening  of  the  arterial  wall  the  nutrition  of  the  muscles  suflFers 
more  and  more,  and  destructive  jirocesses  and  atrophying  degenera- 
tion become  more  extensive  so  that  the  heart  yields  further  to  the  in- 
tracardial  pressure  and  undergoes  dilatation  which  is  compensated 
with  difficulty  or  not  at  all.  Then  symptoms  of  fatigue  of  the  heart 
gradually  appear.  The  contractions  intermit,  at  first  in  longer,  later 
in  shorter  pauses,  thus  showing  by  degrees  iiTegularities  which  find 
expression  in  the  pulse  as  intermissions  and  arythmia,  while  a  high 
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tension  may  still  be  present  by  reason  of  the  peripheral  resistance. 
The  subjective  disturbances,  such  as  diflScult  respiration,  dyspnoea, 
palpitation,  oppression  of  the  chest  after  slight  muscular  exertion, 
even  during  an  accelerated  walk  on  the  level,  but  especially  on  mount- 
ing stairs  or  an  elevation,  are  vividly  felt.  Associated  with  them  is 
a  more  rapid  effusion  of  sweat  than  before,  which  covers  the  face  and 
forehead  of  the  patient  in  heavy  drops ;  and  after  ever.y  great  or  pro- 
longed muscular  exertion,  especially  in  summer  or  during  nervous  ex- 
citement, the  patients  are  as  it  were  bathed  in  sweat. 

The  secretion  of  urine  diminishes ;  the  irregularities  astonish  the 
patient:  for  some  length  of  time  he  passes  but  little  urine,  then  for 
several  days  in  succession  profuse  quantities  are  evacuated.  Later 
on  the  attacks  of  polyuria  become  progressively  rarer  and  less  marked. 
The  cause  lies  partly  in  the  increasing  venous  congestion  due  to  the 
weakness  of  the  heart,  partly  in  the  simultaneous  affection  of  the 
kidneys  by  arteriosclerosis.  If  not  before,  now  the  high  pressure 
from  congestion  or  the  disease  of  the  kidneys  causes  the  appearance 
in  the  urine  of  albumin,  though  not  in  large  quantity.  If  the  albu- 
minuria is  due  to  congestion  alone,  it  soon  disappears  again  when  the 
heart  action  improves  and  the  congestion  lessens,  whether  spontane- 
ously or  in  consequence  of  dietetic-mechanical  or  medicinal  interfer- 
ence. 

The  pre-existing  or  perhaps  now  ensuing  asthma  assumes  a  grave 
aspect;  the  nightly  attacks  become  longer  and  afflict  the  patient  with 
intense  pain,  especially  when  further  degenerative  processes  have 
affected  the  heart  muscle,  t.e.,  when  thrombotic  patches  and  chronic 
myocarditis  have  ensued.  The  respiration  during  the  attacks  is 
more  and  more  impeded  and  now  and  then  assumes  the  true  Cheyne- 
Stokes  type.  In  addition  there  are  precordial  anxiety  and  stenocar- 
dic  attacks  which  are  extremely  painful.  These  attacks  may  also 
have  been  present  before,  and  been  interpreted  as  nervous  in  char- 
acter. At  this  time,  however,  the  diagnosis  becomes  obscure;  the 
pain  in  the  heart  which  previously  seemed  purely  nervous  is  assigned 
to  another  cause ;  and  the  attacks,  though  formerly  painful  and  trou- 
blesome, have  assumed  a  character  dangerous  to  life.  Intead  of 
starting  from  irritation  of  the  cardiac  ganglia,  which,  as  is  well  known, 
are  of  a  sensory  nature,  the  pain  in  the  heart  muscle  is  caused  by 
embolism  and  thrombosis  of  the  smaller  or  at  first  the  smallest  car- 
diac arteries  and  the  irritation  resulting  from  them.  The  gravity  of 
the  attack  will  vary  according  to  the  size  of  the  occluded  artery  and 
the  vascular  region  supplied  by  it,  and  according  to  the  possibility 
of  a  more  or  less  complete  and  rapid  establishment  of  collateral 
circulation. 
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Stenocardia. — Either  after  some  unusual  exertion,  especially  after  a 
full  meal,  strong  mental  emotion,  or  sexual  excitement,  or  without  such 
cause,  when  at  rest  or  during  sleep,  the  patients  are  suddenly  attacked 
by  a  violent  pain  in  the  chest,  usually  in  the  region  of  the  heart, 
which  forces  them  to  stop  when  walking,  or  to  sit  up  or  leave  the  bed 
at  night.  The  pain  may  occupy  various  regions,  either  more  to  the 
left  side  near  the  heart  or  in  the  middle  along  the  sternum  or  trans- 
vei-sely  across  the  chest  toward  both  hypochondria.  Especially  char- 
acteristic is  the  radiation  of  the  pain  from  the  region  of  the  heart  into 
the  left  arm  as  far  as  the  hand,  which  becomes  weak  and  nerveless  so 
that  the  patient  finds  it  difficult  and  painful  to  grasp  with  it.  The 
pain  also  radiates  to  the  right  side,  but  rarely  as  far  down  the  right 
arm  as  the  left,  or  it  occurs  at  the  same  time  more  or  less  violently  at 
the  nucha  near  the  occiput. 

In  severe  cases,  with  occlusion  of  a  lai^er  artery,  the  pain  may 
become  so  great  that  a  sensation  of  faintness  or  true  syncope  occurs. 
The  pulse  is  small,  thin,  frequent  (130-140  beats  per  minute),  irregu- 
lar, or  barely  perceptible.  The  face  is  pale,  the  lips  and  cheeks  are 
cyanotic,  cold  sweat  covers  the  forehead,  respiration  is  shallow,  fre- 
(luent  (40-60  inspirations  per  minute),  or  irregularly  intermittent. 
The  patient  avoids  deep  respirations  because  the  changing  intratho- 
racic pressure  connected  with  them  intensifies  the  cardiac  pain.  Not 
rarely  the  patients  can  breathe  only  while  standing  or  somewhat  in- 
clined backward,  half  leaning,  as  the  least  raising  of  the  diaphragm  in 
another  position  materially  increases  the  pain  and  thus  impedes 
respiration.  Percussion  over  the  heart  in  such  cases  shows  it  to  be 
enlarged  in  all  directions,  especially  to  the  right,  often  beyond  the 
right  edge  of  the  sternum,  and  on  auscultation  the  heart  sounds  are 
indistinct,  often  barely  audible,  or  associated  with  faint  systolic  mur- 
murs due  to  a  relative  insufficiency  resulting  from  the  great  distention 
of  the  cardiac  wall.  The  attack  may  last  a  longer  or  shorter  time,  from 
a  few  hours  to  several  days,  according  to  the  size  of  the  injured  vascu- 
lar region  and  the  destructive  processes  in  the  muscle.  As  the  renal 
artery  carries  little  blood  to  the  kidneys,  the  pressure  in  the  capil- 
laries of  the  glomeruli  has  sunk  very  low,  and  the  veins  are  overfiUed 
with  blood,  the  renal  secretion  is  almost  completely  suppressed,  and 
albumin  is  present  in  the  sc*anty  urine. 

At  the  height  of  the  attack  or  later  on  when  a  larger  artery  is  oc- 
cluded, especially  the  one  running  in  the  anterior  longitudinal  sulcus, 
death  may  occur  either  suddenly,  or  gradually  by  exhaustion  of  the 
heart,  with  symptoms  of  paralysis  of  the  organ.  This  serious  affec- 
tion and  such  termination  are  not  so  frequent  in  arteriosclerosis 
complicating  obesity  as  under  other  circumstances.     Equally  rare  is 
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rupture  of  the  heaort  from  softening  of  the  muscle,  or  after  thrombosis 
of  a  larger  vessel. 

In  most  cases  the  attacks  pass  over  after  a  shorter  or  longer  time; 
the  injury  suffered  by  the  heart  muscle  is  repaired,  a  collateral  cir- 
culation is  established,  and  the  muscular  substance  destroyed  by  the 
myomalacic  process  is  replaced  by  a  deposit  of  connective  tissue. 
Should  a  larger  portion  of  the  cardiac  muscle  have  perished  and 
been  replaced  by  connective  tissue,  the  heart  wall  at  that  point  be- 
comes thinned  more  and  more  and  finally  an  aneurism  develops. 
This  termination  likewise  is  more  rarely  observed  in  cases  of  obesity 
and  fatty  heart. 

After  the  stenocardic  attack  has  passed  the  patient  feels  for  a  con- 
siderable time  weak  and  wretched,  but  recovers  gradually  and  the  sub- 
jective condition  is  nearly  as  good  as  before.  The  attack  may  remain 
isolated  or  return  after  a  longer  interval,  or  slighter  more  frequently 
repeated  attacks  may  increase  in  severity  and  one  of  them  be  fatal, 
or  death  may  result  from  the  sequelae. 

In  the  majority  of  cases,  after  recovery  from  the  attack,  the  in- 
sufficiency of  the  heart  increases,  the  arteriosclerosis  has  caused  ex- 
tensive muscular  degeneration  and  chronic  myocarditis,  the  dilata- 
tion becomes  greater  and  is  no  longer  compensated  by  hypertrophy. 
Fatigue  of  the  heart  occurs  after  a  few  contractions,  and  the  muscle 
labors  to  propel  the  blood  accumulated  in  the  right  heart  and  the 
lungs  by  incomplete,  irregular,  partly  accelerated  contractions,  and 
to  maintain  the  circulation  approximately  for  the  performance  of  the 
most  important  vital  functions. 

In  the  further  course  of  the  disease  the  congestions  multiply,  the 
excretion  of  urine  becomes  still  more  incomplete,  the  attacks  of  poly- 
uria are  rarer  or  absent,  and  on  determining  the  differences  between 
ingestion  of  fluids  and  excretion  of  urine  large  deficits  are  found  which 
can  no  longer  be  compensated  for  by  restricting  the  quantity  of  liquids 
consumed.  No  more  surplus  of  urine  is  obtained,  but  a  diminution 
of  the  fluids  ingested  is  followed  by  a  small  excretion.  The  water  con- 
sumed in  the  food  and  drink  can  no  longer  be  completely  expelled  even 
by  the  greatest  activity  of  the  vicariously  acting  organs.  The  cutane- 
ous arteries  supply  the  sweat  glands  with  less  and  less  blood  and  while 
the  patient  perspires  easily  the  secretion  is  not  great  enough  to  take 
the  place  of  the  lessened  urinary  secretion.  The  hydraemia  increases, 
the  water  accumulates  in  the  tissues,  the  return  flow  in  the  lymph 
vessels  becomes  more  and  more  defective  by  reason  of  the  reduced 
tension  of  the  tissues  resulting  from  the  immense  serous  transudation 
and  imbibition.  The  water  accumulates  first  in  accordance  with  the 
weight  of  the  stagnant  column  of  blood  and  the  most  restricted  return 
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flow,  i.e.,  in  the  lower  extremities,  in  the  cellular  tissue  of  the  foot 
around  the  ankle,  and  forms  oedemas  which  may  disapx)ear  for  some 
time  after  the  circulation  is  relieved  by  spontaneous  or  artificial 
diuresis,  but  they  soon  return  or  increase  rapidly  from  the  start. 

Wherever  cedema  develops  the  secretion  of  sweat  diminishes  more 
and  more  and  finally  ceases  so  that  x)erspiration  no  longer  appears 
even  under  the  influence  of  great  heat,  in  hot  dry-air  or  in  Kussian 
and  Turkish  baths.  Hence  the  greater  the  surface  over  which  the 
oedema  extends  the  more  the  excretion  of  water  by  the  skin  dimin- 
ishes, and  this  in  its  turn  adds  to  the  hydrsemia.  The  oedema  spreads 
slowly  over  the  lower  extremities,  above  the  thighs-,  and  on  the  surface 
of  the  abdomen.  The  scrotum,  penis,  and  prepuce,  in  women  the 
labia  majora  and  minora,  swell  and  assume  enormous  and  unshapely 
dimensions  owing  to  the  great  transudation  of  serous  fluid  into  the 
loose  meshes  of  their  cellular  tissue,  and  this  materially  increases  the 
troubles  of  the  patients.  The  high  pressure  of  the  accumulated  water 
and  the  saturation  of  the  tissues  as  far  as  the  epidermis  may  cause 
excessive  stretching  and  tension  of  the  skin,  fissures,  and  detachment 
of  the  epidermis.  The  thin  watery  serum  exudes  from  the  wound, 
the  epidermis  is  macerated,  ulcers  form,  and  erysipelas  may  appear 
and  spread  far  over  the  legs  and  thighs,  the  scrotum,  or  the  labia. 

The  condition  of  the  patient  becomes  more  and  more  deplorable. 
The  congestion  in  the  abdominal  vessels,  especially  the  portal  system 
when  the  liver  has  undergone  cirrhotic  degeneration,  leads  to  eff'usion 
of  water  into  the  abdominal  cavity — ascites — with  progressive  reduc- 
tion of  space  and  crowding  up  of  the  diaphragm  and  further  inter- 
ference with  respiration.  Water  also  exudes  from  the  vessels  into  the 
pleura  and  pericardium,  causing  hydrothorax  and  hydropericardium. 
The  congested,  nearly  inelastic  lungs,  whose  alveoli  have  already  been 
much  constricted  by  the  ectasia  of  the  capiDaries  resulting  from  the 
stasis  of  the  blood,  are  compressed  and  their  exi)ansion  during  inspi- 
ration is  more  and  more  limited.  On  the  other  hand  the  transuda- 
tion in  the  pericardium,  aside  from  its  efifect  on  the  lungs,  exerts 
more  or  less  pressure  upon  the  surface  of  the  heart  and  hinders  its 
diastole  and  at  the  same  time  the  passage  of  the  blood  from  the  over- 
filled rigid  lungs  into  the  heart.  The  respiratory  and  circulatory 
disturbances  reach  the  highest  degree.  The  patient  can  no  longer 
lie  down.  He  passes  day  and  night  sitting  upright  in  bed  or  outside 
of  it.  The  swoDen,  painful  feet  interfere  with  spontaneous  move- 
ment. SufiFering  from  continual  dyspnoea  he  struggles  laboriously 
for  breath.  Long-standing  congestive  catarrhs  in  the  bronchi  with 
the  formation  of  abundant,  tenacious,  mucous  or  muco-purulent 
masses  keep  up  the  tormenting,  painful  cough  and  add  to  the  dysp- 
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noea.  Owing  to  the  weakness  of  the  heart  hemorrhagic  infarctions 
and  thromboses  may  form  in  larger  or  smaller  pulmonary  arteries. 
Blood  in  greater  or  lesser  amount  appears  in  the  expectoration  and 
renders  it  more  difficult.  Moreover,  breathing  is  still  more  restricted 
by  the  shutting  off  of  the  region  of  the  lung  sui)plied  by  the  throm- 
bosed artery.  The  patient  may  die  rapidly  in  consequence  of  the 
pneumonia  and  i)ulmonary  oedema  resulting  from  the  injury,  or  if 
the  infarcted  region  is  small  he  may  recover  from  it  and  continue  his 
miserable  existence. 

If  the  patient  is  fortunate  the  last  terrors  of  the  disease  may  be 
preceded  by  a  serous  effusion  into  the  brain — cerebral  oedema. 
Sopor  ensues  and  death  follows  before  the  i>atient  regains  conscious- 
ness. In  other  cases  painful  hours  are  still  in  store  for  him.  The 
congestive  catarrh  involves  additional  bronchi  in  which  the  exudation 
grows  more  and  more  profuse  while  expectoration  becomes  more 
difficult,  the  dyspnoea  has  become  extreme,  the  weakening  heart  can 
no  longer  overcome  the  weight  of  the  blood,  hypostatic  pneumonias 
develop  or  the  patient  perishes  without  them  from  the  slowly  form- 
ing pulmonary  oedema,  after  hours  of  stertorous  breathing,  pulseless, 
and  covered  with  cold  sweat. 

The  disease  may  terminate  earlier  by  the  alterations  of  the  vascu- 
lar walls  due  to  the  arteriosclerosis  and  atheroma,  by  their  rupture 
through  friability,  by  detachment  of  emboli  and  their  deposition  in 
some  cerebral  artery,  by  hemorrhage  of  the  brain,  and  by  embolism 
and  thrombosis. 

In  obesity,  especially  the  plethoric  form,  cerebral  hyperaemia  is  a 
frequent  symptom  and  finds  particular  expression  also  in  the  external 
appearance,  in  the  flushed  face,  the  distinctly  pulsating  carotids,  the 
thick-set  figure,  the  broad  chest,  the  short  neck,  i.e.,  the  apoplectic 
habit.  The  patients  complain  of  vertigo,  headache,  tinnitus  aurium, 
muscsB  volitantes,  from  which  they  are  sometimes  relieved  by  epis- 
taxis.  But  even  without  the  presence  of  true  plethora,  in  hydrsemia 
and  serous  plethora,  the  abnormally  high  vascular  tension  resulting 
from  arterial  sclerosis  may  lead  to  rupture  of  a  vessel.  It  is  gener- 
ally caused  by  an  increased  pressure  in  the  cerebral  vessels,  a  psychi- 
cal excitement,  a  hearty  meal,  sexual  excitement,  or  great  muscular 
exertion.  Besides,  an  increase  of  venous  pressure  by  straining  at 
stool,  by  sneezing,  screaming,  or  laughing  may  indirectly  raise  the 
arterial  pressure  and  be  followed  by  rupture  of  a  vessel. 

Prodromes  may  precede  the  attack  and  manifest  themselves  chiefly 
after  hearty  meals  and  in  the  presence  of  constipation  by  a  marked 
feeling  of  heaviness  and  sluggislmess,  rush  of  blood  to  the  head, 
flushing  of  the  face  even  after  slight  physical  and  psychical  excite- 
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ment,  while  the  extremities  feel  cold  and  cause  sensations  of  stiff- 
ness, numbness,  and  formication.  Associated  with  them  are  the  other 
symptoms  of  congestion,  dizziness,  tinnitus  aurium,  muscsB  voli- 
tantes,  general  irritability,  and  restless  sleep  interrupted  by  alarming 
dreams,  etc. 

If  an  apoplectic  attack  has  occurred  the  prognosis  in  general  is 
always  unfavorable.  In  most  cases  death  ensues  immediately  or  soon 
after  the  injury.  When  the  location  and  size  of  the  hemorrhage  do 
not  determine  a  fatal  result  and  the  patient  recovers,  fresh  and  more 
profuse  hemorrhages  soon  follow  and  end  in  death.  Only  a  small 
minority  of  the  patients  live  for  any  length  of  time  after  the  attack. 

Glycosuria. — A  grave  complication  of  excessive  accumulations  of 
fat  in  the  body  is  the  excretion  of  sugar  in  the  urine — lipogenous  dia- 
betes mellitus,  glycosuria. 

As  regards  the  causes  of  this  disease  of  the  corpulent  we  are  not 
yet  fully  informed.  The  cai)acity  of  the  cells  of  the  body  for  burn- 
ing up  sugar  may  be  impaired  by  various  causes,  and  of  these  differ- 
ent causes  one  perhaps  is  associated  with  a  simultaneous  protoplasm 
poisoning  and  pathological  disintegration  of  albumin,  while  another  is 
not.  Numerous  attempts  at  explanation  are  to  be  found  in  the  litera- 
ture. The  inactive  mode  of  life,  the  sedentary  habit,  the  slight  mus- 
cular labor  may  favor  the  accumulation  of  sugar  in  the  blood  as  they 
do  the  deposition  of  fat.  In  the  course  of  obesity  the  power  of  de- 
composition by  the  muscular  elements  is  stiU  more  impaired  by  the 
facts  that  the  fibrillao  of  the  muscles  are  crowded  apart  by  fat, 
partly  undergo  fatty  degeneration,  and  that  the  energy  of  their 
contractions  is  reduced  by  the  slight  restitution  of  the  inogen  re- 
sulting from  the  diminished  supply  of  oxygen  by  the  blood  which 
is  deficient  in  haemoglobin,  thus  lessening  the  functional  activity  of 
the  muscle  in  general.  It  is  certain  that  the  factors  here  enumerated 
may  exert  a  restricting  influence  upon  the  decomposition  of  the  car- 
bohydrates ;  but  we  cannot  consider  them  as  the  true  cause  of  the 
diabetes,  since  they  occur  far  more  frequently  and  markedly  in  caseff 
free  from  glycosuria.  A  better  though  still  incomplete  explanation 
of  the  etiology  of  diabetes  in  obesity  has  been  furnished  by  the  ex- 
perimental in\estigations  of  Minkowski  and  von  Mering  who  were 
able  to  produce  an  intense  diabetes  in  dogs  after  extirpation  of  the 
pancreas.  When  the  latter  was  only  partially  removed  and  the  rest 
with  its  vessels  left  in  the  abdominal  cavity,  the  diabetes  failed 
to  occur.  Wlien  the  remnant  of  the  organ  was  subsequently  extir-  < 
pated  the  disease  developed.  But  if  only  about  one-tenth  of  the  pan- 
creas is  left  in  the  body  a  slight  form  of  diabetes  ensues  in  which  the 
glycosuria  is  dependent  solely  upon  the  ingestion  of  carbohydrates. 
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In  explaining  the  pancreatic  form  of  diabetes  Minkowski  and  von 
Mering  assume  that  the  pancreas  supplies  some  substance,  some  fer- 
ment which  is  necessary  for  the  destruction  of  glucose  in  the  body, 
and  Lepine  expresses  the  view  that  the  blood,  contains  a  glycolytic 
ferment  serving  for  the  destruction  of  sugar;  that  this  is  wholly  or 
partly  absent  in  animals  after  extirpation  of  the  pancreas  and  in  men 
affected  with  grave  diabetes. 

Formerly  it  was  chiefly  in  the  liver  that  the  cause  of  diabetes  was 
sought,  although  in  extreme  fatty  degeneration  of  the  liver  after 
phosphorus  i)oisoning  and  in  cirrhosis  of  the  organ  no  glycosuria  de- 
velops. In  order  to  decide  this  question  Markusse  subjected  frogs 
to  extirpation  of  the  liver  with  the  pancreas,  and  while  glycosuria  be- 
gan in  one  or  two  days  in  frogs  from  which  the  pancreas  alone  was 
removed,  no  diabetes  occurred  when  the  liver  also  was  removed. 

The  interpretation  of  this  experiment  is  still  a  difficult  one,  and 
we  are  forced  to  assume  either  that  a  ferment  is  formed  in  the  liver, 
which,  without  being  sugar,  is  of  importance  for  the  development  of 
diabetes ;  or  else  that  the  liver  destroys  some  substance  in  the  blood, 
which  remains  in  the  latter  after  removal  of  the  organ,  and  itself  de- 
stroys the  sugar  of  the  panci*eatic  form  of  diabetes.  In  many  cases 
of  obesity  the  disease  of  the  pancreas  has  been  studied  by  Balzer  and 
others,  besides  the  observers  named,  and  the  occurrence  of  fat  ne- 
croses in  the  organ  has  been  frequently  determined.  But  the  pan- 
creas was  as  frequently  found  apparently  normal  on  microscopical 
and  macroscopical  examination.  Nevertheless  the  hypothesis  may 
be  maintained  (von  Noorden)  that  purely  functional  disturbances  of 
the  pancreas,  which  cannot  be  recognized  anatomically,  are  sufficient 
to  produce  glycosuria.  In  connection  with  the  etiological  considera- 
tions it  may  be  stated  that  it  is  improbable  that  the  diabetes  of 
obesity  is  of  neurogenous  origin,  since  corresponding  affections  of 
the  medulla  oblongata  have  thus  far  not  been  demonstrated. 

The  nutritive  disturbance  which  is  first  and  foremost  in  the  dia- 
betes of  obesity  is  the  early  occurrence  of  disintegration  of  albumin, 
soon  assuming  considerable  proportions,  by  which  the  amount  of 
albumin,  small  as  it  is  in  the  stage  during  which  diabetes  develops, 
is  stiU  further  diminished.  The  increased  disintegration  of  albumin 
in  diabetes  may  be  due  to  two  causes : 

1.  The  loss  of  nitrogen  may  be  caused  by  defective  nutrition,  as 
the  proteids  of  the  food  and  the  body  albumin  are  no  longer  econo- 
mized by  the  carbohydrates  which  are  not  burned  up  but  changed 
into  sugar.  As  the  loss  of  calories  derived  from  the  carbohydrates 
must  be  replaced  by  transformation  of  albumin,  and  the  calorie 
value  of  the  albumin  equals  that  of  the  carbohydrates,  the  great 
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losses  of  albumin  suffered  by  the  diabetic  patient  are  explained. 
When  obesity  is  present  the  fat  is  likewise  drawn  upon  for  combus- 
tion, perhaps  at  an  earlier  period,  and  the  patient  will  lose  fat  as  well 
as  albumin  and  become  thinner. 

2.  Loss  of  nitrogen  may  also  result  from  a  toxic  disintegra- 
tion of  albumin,  and  while  the  decomposition  just  mentioned  may  be 
called  physiological,  this  destruction  of  albumin  must  be  considered 
as  pathological  and  classed  with  that  occurring  in  fevers,  phos- 
phorus poisoning,  leukaemia,  etc.  Such  a  disintegration  of  albumin 
V.  Mering  claims  to  have  demonstrated,  since  the  diabetic  patient 
observed  by  him,  after  deducting  the  amount  of  albumin  transformed 
into  sugar  and  passed  in  the  urine,  was  still  losing  nitrogen  in  the 
stage  in  which  a  considerable  quantity  of  beta-oxybutyric  acid  is 
excreted  in  the  urine.  Further  confirmatory  clinical  observations 
are  yet  to  be  furnished. 

Of  importance  in  this  connection  might  also  be  the  fact  demon- 
strated by  Kiilz,  that  some  carbohydrates  (levulose,  inulin,  cane 
sugar,  milk  sugar,  etc.)  are  destroyed  in  the  body  of  the  diabetic 
patient,  while  others  (grape  sugar,  starch,  etc.)  are  not. 

The  sugar  in  the  urine  of  the  diabetic  is  grape  sugar  (glucose, 
dextrose) ;  in  a  few  rare  cases  only  do  we  also  find  levorotatory  sugars. 

Besides,  the  power  of  destroying  sugar  is  never  completely  lost, 
and  even  in  the  gravest  cases  thus  far  examined  the  quantity  of  sugar 
in  the  urine,  though  carbohydrates  were  supplied  in  abundance,  was 
less  than  the  amount  of  carbohydrates  present  in  the  circulation. 
According  to  Kiilz,  the  decomposition  seems  to  be  effected  more 
largely  in  proportion  as  the  ingestion  of  carbohydrates  within  a  brief 
period  is  greater,  and  the  losses  by  sugar  formation  augment  the  more 
the  carbohydrates  are  distributed  throughout  the  day.  Additions  of 
fat  to  the  diet  in  diabetes  can  never  increase  the  glycosuria,  so  that 
the  loss  of  sugar  by  the  patient  can  be  reduced  to  the  minimum  by 
foods  containing  a  moderate  amount  of  albumin  and  a  plentiful  sux>- 
ply  of  fat.  In  like  manner  the  combustion  of  sugar  is  as  a  rule  aug- 
mented by  muscular  labor  and  thus  the  glycosuria  diminishes  while 
the  nutrition  remains  the  same.  In  the  same  way  as  an  ample  supply 
of  carbohydrates  leads  to  their  increased  decomposition  and  thus 
economizes  albumin,  so  does  the  augmented  physiological  consumj)- 
tion  of  sugar  by  muscular  labor,  at  least  in  the  majorit}-  of  cases. 

Glycosuria  may  be  combined  with  obesity  in  such  a  way  that  the 
patient's  organism  has  lost  only  some  of  its  power  to  bum  up  sugar, 
while  the  synthesis  of  the  carbohydrates  into  fat  is  still  effected. 
Under  such  circumstances,  with  the  plentiful  nutrition  to  which  these 
patients  are  particularly  inclined,  obesity  is  sure  to  develop.     Such 
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patients  are  diabetic,  but  they  do  not  always  excrete  the  sugar  by  way 
of  the  urine,  or  do  so  only  in  a  minor  degree,  the  carbohydrates 
being  transformed  into  fat  and  the  obesity  masks  the  diabetes — dia- 
betogenous  obesity.  But  in  most  cases  of  diabetes  associated  with 
corpulence,  lipogenous  diabetes,  not  only  is  the  combustion  of  carbo- 
hydrates greatly  restricted,  but  also  their  transformation  into  fat, 
which  in  ordinary  cases  of  diabetes  is  nearly  as  much  impaired,  has 
suffered  some  diminution. 

Glycosuria  may  occur  spontaneously  or  may  be  hereditary  like 
obesity.  A  special  predisposition  to  either  of  these  diseases  seems 
to  be  also  peculiar  to  some  nations  and  races,  e.t/.,  the  Jews. 

Seegen  first  called  attention  to  the  freciuent  occurrence  of  diabetes 
mellitus  in  obesity.  Among  his  140  cases  w^ere  52  in  which  the  gly- 
cosuria was  preceded  by  obesity.  Pfeiffer  x>laces  the  percentage  of 
obesity  as  high  as  33,  while  Kisch  states  that  in  cases  of  extensive 
hereditary  obesity  more  than  half  become  affected  with  diabetes  mel- 
litus, as  opposed  to  about  fifteen  per  cent,  in  the  acquired  forms.  In 
cases  of  hereditary  tendency  the  diabetes  may  occur  without  obesity 
or  supervene  after  the  development  of  the  latter,  while  other  cases  be- 
come phthisical,  or,  after  the  patients  have  in  earlier  life  presented 
symptoms  of  beginning  phthisis,  they  become  later  on  rapidly  and 
extremely  obese  and  finally  succumb  to  diabetes. 

The  age  at  which  diabetes  develops  is  between  thirty  and  forty 
years,  though  the  disease  is  also  frequent  beyond  the  fortieth  year. 

The  first  symptoms  by  which  the  development  of  diabetes  is 
manifested  are  apparently  favorable  to  the  patient,  since  he  gradu- 
ally becomes  thinner,  his  inconveniences  diminish  without  loss  of 
apx)etite,  while  the  thirst  and  the  excretion  of  urine  increase  notice- 
ably. The  emaciation  progresses  steadily,  independently  of  any- 
thing done  by  the  patient.  The  ingestion  of  food  is  still  plentiful 
and  the  muscular  activity  the  same  as  that  under  which  the  corpu- 
lence developed.  Therefore,  when  a  corpulent  person  loses  weight 
steadily  though  slowly,  and  this  fact  is  not  explained  by  a  change  in 
the  diet  directed  toward  the  reduction  of  the  obesity  or  by  increased 
muscular  labor,  the  indication  is  urgent  to  examine  the  urine,  in  which 
sugar  in  greater  or  less  amount  can  nearly  always  be  demonstrated. 
The  appetite  then  gradually  lessens,  the  nutrition  suffers,  losses  of 
albumin  and  fat  ensue,  thirst  increases,  more  and  more  fluids  are 
consumed,  chiefly  water,  and  large  quantities  of  clear,  light-colored 
urine  of  high  specific  gravity  are  passed.  The  diabetes  has  become 
fully  developed  and  can  no  longer  be  mistaken. 

The  course  and  termination  of  the  disease  vary  greatly.  When 
the  presence  of  sugar  in  the  urine  is  chiefly  due  to  the  excessive  in- 
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gestion  of  carbohydrates  (the  milder  form)  the  gljcoBuria  may  dis- 
appear if  a  strict  antidiabetic  diet  is  maintained.  Thas  I  had  under 
treatment  a  female  corpulent  imtient  in  whom  glycosuria  occurred 
every  February,  when  she  consumed  large  quantities  of  honey,  per- 
sisted several  months,  and  again  disappeared  in  July  or  August  under 
strict  diet.  Cantani  ascribes  the  frequent  occurrence  of  diabetes  in 
Italy  to  the  preference  of  the  inhabitants  for  farinaceous  and  sweet 
dishes.  In  other  cases  the  diabetes  indaced  by  unsuitable  nutrition 
Iiersists  for  a  longer  time,  increases  in  intensity,  and  while  it  finally 
improves  more  or  less  under  strict  dietetic  treatment  it  never  disap- 
pears completely. 

Hereditary  diabetes  is  less  influenced  by  treatment  and  runs  a 
more  rapid  and  serious  course. 

The  termination  of  the  diabetes  of  the  corpulent  is  the  same  as 
that  of  the  form  occurring  under  other  circumstances :  simple  maras- 
mus, pulmonary  phthisis,  general  furuncidosis  and  the  formation  of 
carbuncles,  nephritis,  more  rarely  diabetic  coma.  The  ordinary 
termination  of  obesity  by  cerebral  hemorrhage,  paralysis  of  the  heart, 
and  dropsy  may  also  end  the  disease. 

Cancer. — Lastly  mention  must  be  made  of  a  complication  observed 
in  obesity  which  is  fi-equently  recorded  in  the  older  literature, 
namely,  carcinosis. 

The  symptoms,  course,  and  termination  depend  ux>on  the  impor- 
tance of  the  organ  attacked  by  the  carcinomatous  i>roces8,  upon  the 
variety  of  the  malignant  new  formation,  and  the  prevailing  resistant 
power  of  the  organism  by  which  the  occurrence  of  cachexia  is  kept  in 
abeyance  for  a  longer  or  shorter  time. 

Diagnosis. 

The  diagnosis  of  obesity  in  general  is  not  a  subject  of  any  great 
difficulty.  The  form  of  the  body  and  the  habitus  of  the  x>Atient 
allow  of  no  doubt  concerning  the  kind  of  nutrition  disturbance  in 
question.  The  matter  is  different  when  we  have  to  distinguish  more 
exactly  just  what  form  presents  itself  before  us  and  in  what  stage  it 
is,  how  the  heart-power  and  disturbances  of  circulation  are  to  be 
taken  into  consideration,  how  the  single  symptoms  are  to  be  ex- 
plained, by  what  complications  the  disease  is  influenced,  and  in  what 
degree. 

The  plethoric  and  ancemic  forms  are  easily  recognized  in  most 
cases,  when  the  general  state  of  nutrition  of  the  i)atient,  the  putting 
on  of  fat,  formation  of  blood,  complexion,  color  of  the  skin,  pale- 
ness and  cyanosis  of  the  mucous  membranes,  as  well  as  the  other 
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BjmptomB  fully  described  under  symptomatology  are  examined  in  a 
more  careful  manner.  Even  the  hydrcpmic  form  developing  finally 
from  these  other  forms  will  be  usually  distinguished  very  easily  from 
the  two  others  upon  the  same  grounds,  and  especially  when  the  dura- 
tion of  the  existing  disturbances  of  nutrition  is  considered.'  'But 
there  are  many  cases  where  it  is  not  possible  to  determine  the 
quality  of  the  blood  from  the  existing  symptoms,  and  a  direct  ex- 
amination of  the  blood,  taken  into  account  with  the  existing  dis- 
turbances of  circulation,  can  alone  lead,  to  a  positive  diagnosis.  At 
the  same  time  it  is  to  be  remembered  that  in  most  cases  we  receive  for 
investigation  only  venous  blood,  and  therefore  we  must  judge  of  the 
quality  of  the  patient's  blood  with  great  care,  and  only  after  investigat- 
ing the  amount  of  haemoglobin  contained,  the  specific  gravity  of  the 
whole  blood,  and  especially  of  the  serum,  perhaps  also  by  counting 
the  blood  corx>uscles,  but  never  from  an  estimation  of  the  haemoglobin 
or  blood  corpuscles  alone.  According  to  the  degree  of  disturbance  of 
the  circulation  we  have  to  deal  with  an  accumulation  of  the  solids 
in  the  venous  blood — stasis  and  concentration,  as  I  have  desig- 
nated this  manifestation.  The  amount  of  haemoglobin,  as  well  as 
the  specific  gravity  of  the  whole  blood  with  especial  reference  to  the 
number  of  blood  corpuscles,  may  be  considerably  increased  and  not- 
withstanding this  hydraemia  may  be  present,  the  specific  gravity  of 
the  serum  being  very  low  and  the  blood  containing  much  water. 
The  faulty  conclusions  drawn  from  the  examinations  of  blood  made 
by  Lichtheim,  Bamberger,  and  others,  have  their  origin  in  the  fact 
that  there  have  been  conditions  overlooked  by  them.  A  too  large 
percentage  of  haemoglobin  is  always  suspicious,  although  the 
patient's  other  symptoms  permit  of  no  conclusions  as  to  the  ad- 
vanced disturbances  of  circulation.  By  testing  the  specific  gravity 
of  the  serum  in  such  cases  we  find  it  to  be  below  the  normal  stand- 
ard, and  we  have  nothing  else  to  deal  with  than  a  blood  rich  in  albu- 
min and  haemoglobin.  On  the  other  hand,  the  specific  gravity  of  the 
serum  alone  or  even  together  with  the  blood  corpuscles  would  not  in-' 
dicate  at  all  the  amount  of  haemoglobin,  and  though  the  latter  may 
seem  to  be  normal,  anaemia  and  chlorosis  can  be  present.  In  all 
forms  of  obesity  experimental  researches  are  to  be  made  as  to  the 
fluids  taken  in  and  the  secretion  of  urine,  both  while  the  patient 
takes  his  usual  allowance  of  liquids  and  when  the  latter  are  greatly 
diminished. 

Important  for  prognosis  and  therapeutics  is  the  early  recognition 
of  the  arteriosderofiis  that  often  develops  even  in  the  earliest  stages 
of  obesity.  Although  we  may  not  be  able  to  observe  changes  in  the 
vasctdar  apparatus,  yet  resistances  are  created  by  the  very  beginning 
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of  the  sclerotic  process,  resulting  in  decided  tension  of  the  pulse.  A 
rise  of  blood  pressure  to  150  mm.  of  quicksilver  or  over  may  be  regarded 
as  a  sign  of  sclerotic  process,  even  if  latent.  In  the  further  course  of 
the  affection  the  artery  becomes  tortuous  under  the  high  blood  pres- 
sure, although  a  rigidity  of  the  walls  may  not  yet  be  appreciable 
to'  the  touch.  Where  the  artery  is  superficially  situated,  such  as  is 
the  temporal,  or  more  rarely  the  radial,  the  fact  of  its  being  more  or 
less  sinuous,  especially  under  conditions  of  excitement,  is  clearly 
apparent  or  can  be  made  visible  by  cautious  friction  with  the  hand 
or  a  piece  of  cloth,  etc.,  thereby  irritating  the  dilators  and  causing 
enlargement  of  the  vessel's  lumen.  In  advanced  cases  a  failure  to 
recognize  the  rigidity  of  the  vessels  is  no  longer  possible  if  careful 
palpation  is  made. 

Attacks  of  stenocardia  and  cardiac  pain  are  peculiar  to  sclerosis, 
and  differ  essentially-  from  a  neurosis  by  reason  of  occlusion  of  the 
vessel  from  embolism  and  thrombosis  of  the  coronary  arteries  and 
of  consequent  myocarditis,  myomalacia,  formation  of  callosities, 
aneurisms  of  the  heart,  and  heart  rupture.  The  attack  is  only  dis- 
tinguished by  considering  together  all  the  symptoms  which  go  to 
make  an  existing  sclerosis  of  the  artery  probable,  more  particularly 
the  intensity  of  the  heart  pain,  the  characteristic  radiation  toward 
the  left  arm,  the  great  sense  of  prostration,  and  swooning  attacks 
which  may  even  go  on  to  actual  fainting  fits,  and  especially  the  coin- 
cident existence  of  dyspnoea.  In  cases  of  functional  trouble,  the 
stenocardia  may  be  of  extraordinary  severity  and  may  even  be  ac- 
comjianied  by  the  characteristic  radiation  of  pain  toward  the  left 
arm ;  but  in  these  cases  we  always  miss  the  severe  dyspnoea  which 
is  never  absent  where  there  is  arteriosclerosis,  and  which  is,  there- 
fore, a  valuable  diagnostic  criterion. 

The  frequent  association  of  arteriosclerosis  with  obesity,  espe- 
cially at  about  forty  years  of  age  and  upward,  and  the  fatal  conse- 
quences which  result  directly  from  overlooking  the  same,  make  it 
our  duty  to  consider  as  carefuDy  as  possible  in  each  case  of  obesity 
in  its  later  stages  the  existence  of  an  arterial  change. 

When  atheroma  of  the  vessels  has  been  produced,  the  degenera- 
tion of  the  vessel's  walls  may  be  immediately  recognized  by  exami- 
nation of  those  arteries  which  are  sui)erficially  situated  and  accessible 
to  investigation.  On  the  other  hand,  in  cases  of  simple  sclerosis  we 
must  always  think  of  the  possibility  that  one  or  another  of  the  vessels 
existing  in  the  interior  of  the  body  may  have  undergone  atheroma- 
tous degeneration  and  may  produce  by  rupture  a  dangerous  hemor- 
rhage, especially  in  the  brain. 

Just  as  easily  perceptible  are  the  goat  and  the  uruxicid  diathesis 
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frequently  connected  with  obesity  and  atheroma.  Disease  of  the 
joints,  the  presence  of  gouty  pains,  and  the  investigation  of  the  urine 
soon  leave  no  doubt  as  to  the  existing  complication. 

The  condition  of  the  kidneys,  congestion-albuminuria,  contracted 
kidtiey,  and  genuine  paretichymatoua  nephritis  (Bright's  disease)  will 
be  shown  by  the  chemical  analysis  of  the  urine  and  the  microscopic 
examination  of  the  sediment.  Occasional  slight  attacks  of  albumi- 
nuria and  the  appearance  of  hyaline  casts  in  the  urine  always  prove 
existing  congestion. 

The  early  recognition  of  diabetes  meUitus  has  the  greatest  influ- 
ence upon  the  patient's  future.  When  without  physiological  or 
therapeutical  reason  we  observe  our  obese  patient  spontaneously  and 
rapidly  losing  weight  and  becoming  emaciated,  it  is  of  the  utmost 
importance  that  we  test  the  urine,  even  if  no  marked  thirst  is  com- 
plained of  and  the  amount  of  urinary  secretion  has  not  been  greatly 
increased.  In  these  cases  we  shall  almost  invariably  find  a  more  or 
less  advanced  condition  of  glycosuria. 

If  oedema  has  set  in  during  the  last  stages  it  is  not  very  difficult  to 
distinguish  the  tensely  stretched  masses  of  fat  of  ordinary  adipose 
tissue  from  the  doughy  swelling  of  oedema  which  so  characteristi- 
cally retains  the  mark  of  finger  pressure  for  a  long  time. 

Furthermore  if  emphysema  of  the  skin  has  developed  as  is  some- 
times the  case,  it  will  scarcely  be  possible  to  mistake  the  swelling 
caused  by  air  in  the  tissues,  which  gives  a  crackling  under  pressure, 
for  deposits  of  fatty  matter  or  for  oedema. 

Prognosis. 

Varying  according  to  the  causes,  form,  symptoms,  and  complica- 
tions, the  prognosis  of  obesity  cannot  be  always  uniform,  but  will 
present  itself  in  all  transition  stages  from  one  which  is  relatively  or 
even  positively  favorable,  up  to  one  which  is  decidedly  bad. 

According  to  the  fundamental  causes,  the  prognosis  depends  in 
the  first  place  upon  the  hereditary  disposition,  or  upon  the  distur- 
bances of  nutrition  acquired  by  an  unsuitable  manner  of  living ;  in 
case  of  the  latter  it  will  be  much  more  favorable  tlian  in  the  case  of 
the  former.  The  prognosis  also  varies  with  the  form  of  obesity,  and 
in  case  of  true  plethora  is  comparatively  better  than  in  the  anaemic 
form.  Of  decided  importance  here  is  the  individuality,  since  the 
essential  results  depend  upon  the  patient's  obedience  and  upon  his 
subordination  to  dietary  rules  and  upon  his  subsequently  following 
out  a  suitable  mode  of  life.  The  prognosis  is  most  favorable  in 
cases  of  the  inherited  form  of  obesity  which  comes  on  in  the  first 
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years  of  life,  where  it  is  not  very  difficult  to  bring  the  children  into  a 
normal  state  of  nutrition  by  proper  regulation  of  the  diet. 

If  on  account  of  heart-insufficiency  there  exist  any  more  or  less 
extensive  disturbances  of  the  circulation,  or  if  hydra9mia  or  accumu- 
lation of  water  in  the  blood  and  tissues  is  already  present,  the  experi- 
mental comparison  of  the  amount  of  fluids  regularly  taken  and  of 
the  quantity  of  urine  regularly  secreted  within  the  twenty-four  hours 
will  supply  the  most  reliable  indications. 

For  this  purpose  the  patient  should  take  during  two  days,  for 
instance  from  8  a.m.  of  one  day  to  8  p.m.  of  the  following  day,  as 
much  fluid  as  he  is  accustomed  to,  but  this  as  well  as  the  secretion 
of  urine  is  to  be  measured  and  the  amount  written  down  together 
with  a  statement  of  the  time  within  which  both  obervations  have  been 
made.  After  this  for  the  next  two  days  the  fluids  taken  ought  to 
be  reduced  to  700-1,000  c.c,  according  to  the  size  of  the  patient, 
especially  with  regard  to  the  condition  of  his  vascular  apparatus,  and 
the  same  notes  are  to  be  again  made.  If  now  with  the  reduced 
amount  of  fluids  taken,  a  plus  quantity  of  the  urinary  secretion, 
especially  if  a  considerable  increase  of  the  same  is  produced,  we  can 
always  draw  the  conclusion  that  the  heart-power  is  not  as  yet  too 
much  weakened,  and  that  the  function  of  the  kidneys  is  not  much 
disturbed,  therefore  the  prognosis  will  be  the  more  favorable.  That 
will  be  all  the  more  the  case,  if  not  only  a  relatively,  but  even  an 
absolutely  greater  quantity  of  urine  is  excreted  than  when  the  patient 
was  taking  a  disproportionally  larger  quantity  of  fluids. 

But  if  by  reducing  the  fluids  not  only  no  increase  takes  place  but 
a  very  considerable  minus  quantity  is  noted,  we  may  always  consider 
this  result  of  the  experimental  observation  of  unfavorable  prognosis 
as  to  the  course  of  the  aflFection.  On  the  other  hand,  if  the  quan- 
tity of  the  urinary  secretion  is  but  a  little  under  that  of  the  fluids 
taken,  it  is  to  be  considered  as  an  increase  compared  with  the  nor- 
mal secretion,  because  normally  about  18  to  20  per  cent,  of  the  water 
of  the  fluids,  taken  as  such,  as  well  as  the  water  contained  in  the 
solid  food,  is  used  up  in  respiration  and  perspiration,  and  a  reduc- 
tion of  these  percentages  is  to  be  considered  an  increase  of  the  uri- 
nary secretion. 

Of  prognostic  importance  is  also  the  condition  of  the  circulatory 
apparatus  during  such  physical  exercise  and  muscular  work  as  are  re- 
quired in  walking  and  climbing.  The  prognosis  becomes  unfavorable 
when  the  heart  muscle  no  longer  reacts  to  motor  impulses  produced 
by  physical  exertions,  when  the  pulse  instead  of  becoming  more  fre- 
quent and  stronger  becomes  threadlike  and  overf  requeue  or  irregular, 
and  when,  instead  of  a  strong  or  at  least  plainly  perceptible  i)alpita- 
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tion,  there  is  only  dyspnoea,  excitement,  oppression,  and  labored 
breathing. 

When  a  patient  subject  to  obesity  is  attacked  by  intercurrent 
febrile  diseases,  the  prognosis  of  the  latter  is  unfavorable  as  com- 
pared with  febrile  diseases  of  equal  gravity  in  other  persons,  for  the 
reasons  above  mentioned.  Furthermore,  convalescence  and  recovery 
are  very  apt  to  be  slow  and  incomplete,  because  of  weakened 
regenerative  power  and  slow  formation  of  red  blood  corpuscles. 

Arteriosclerosis,  esi)ecially  of  the  coronary  arteries  of  the  heart, 
makes  the  prognosis  much  more  unfavorable.  In  such  cases  we 
should  be  guarded  in  making  a  prognosis,  even  in  mild  attacks  of 
stenocardia  which  are  in  themselves  insignificant,  because  we  can 
only  draw  the  conclusion  from  these  attacks  that  the  blood-vessels 
of  the  heart  are  affected,  but  we  cannot  say  to  what  extent  they  have 
suffered ;  furthermore  these  milder  attacks  are  often  followed  by  more 
severe  and  even  dangerous  ones,  and  possibly  by  intracranial  hemor- 
rhage. 

In  cases  of  sclerosis  the  treatment  is  rendered  more  difficult  in 
that  the  mechanical  part  cannot  be  carried  out  to  the  extent  which 
the  indications  would  require  were  it  not  for  this  existing  complica- 
tion. These  severe  attacks  have  an  unfavorable  influence  upon  the 
prognosis  in  proportion  to  their  severity  and  duration,  since  each 
attack  works  structural  changes  in  the  heart  muscle,  increasing  its  in- 
sufficiency and  hastening  death.  The  milder  attacks  may  be  of  im- 
portance as  regards  treatment  and  the  course  of  the  disease  in  so  far 
as  they  direct  our  attention  at  once  to  the  existence  of  dangerous  con- 
ditions connected  with  the  heart  vessels  which  threaten  the  patient 
and  permit  us  in  time  to  take  precautionary  measures  against  them. 

Diabetes  aggravates  this  disease  in  proportion  to  the  quantity  of 
sugar  in  the  urine  and  the  decomposition  of  albumin.  The  prognosis 
is  rendered  less  unfavorable  if  the  appearance  of  sugar  in  the  urine 
is  exclusively  or  for  the  greater  part  due  to  the  ingestion  of  sugar- 
forming  substances,  and  if  it  decreases  materially  or  disappears  en- 
tirely when  the  latter  are  reduced  or  when  an  absolutely  diabetic  regi- 
men is  carried  out. 

These  patients  may  be  made  comfortable  for  a  long  time  if  we  al- 
ways carefully  watch  the  extent  of  the  glycosuria  which  stands  in 
direct  proportion  to  the  decomposition  of  albumin.  It  is  also  to  be 
remembered  that  these  milder  cases  in  the  majority  of  instances  be- 
come transformed  into  severer  ones.  In  case  the  quantity  of  nitro- 
genous substances  in  the  urine  surpasses  the  equivalent  of  the  unde- 
composed  sugar  the  prognosis  is  altogether  unfavorable  and  oc- 
currence of  diabetic  coma  is  at  any  moment  to  be  dreaded. 
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Albuminuria,  when  appearing  as  congestive  albuminuria  accom- 
panied by  slight  congestive  oedema  and  without  any  complication, 
may  disappear,  if  the  heart  muscle  can  be  strengthened,  and  if  the 
patient  is  not  too  old. 

After  the  occurrence  of  chronic  nephritis,  contracted  kidney,  and 
general  dropsy,  the  organs  never  again  regain  their  former  condition 
for  any  length  of  time,  and  for  the  most  part  death  after  a  short 
period  ends  the  long  and  varied  course  of  the  disease. 

Treatment. 

Pbophylaxis. 

All  persons  do  not  have  the  same  tendency  to  grow  stout,  and  a 
certain  proportion  of  mankind  seems  to  possess  a  x)eculiar  immunity 
to  fat  production,  and  to  remain  lean  in  spite  of  consuming  with  the 
nourishment  a  surplus  of  fat-producing  substances.  Furthermore  it 
is  impossible  to  foretell  whether  a  given  i)erson  will  become  exces- 
sively fat  or  not,  and  the  formation  of  fat  is  a  physiological  process 
which  ought  to  be  limited  to  a  certain  extent  but  in  nowise  shotdd  be 
suppressed  in  anticipation  of  what  may  happen. 

It  follows  that  the  prophylaxis  against  a  ixjssible  adiposity  and 
the  tendency  to  it  affects  tw  o  principal  categories  of  individuals,  first 
those  in  whom  there  is  an  hereditary  tendency  to  the  disease  (and  this 
not  only  applies  to  the  adult  but  also  to  children  and  infants  at  the 
breast) ,  and  secondly  individuals  who  have  already  suffered  from  obes- 
ity and  who  through  some  therapeutical  measures  have  lost  their  sur- 
plus fat  and  become  relatively  lean. 

Prophylaxis  in  Early  Life. 

As  to  the  first  category  we  have  to  do  princiimlly  with  an  heredi- 
tary disposition.  The  children  of  such  parents,  according  to  the  liter- 
ature, already  at  birth  show  a  high  degree  of  adiposity,  or  they  may 
take  on  abnormally  large  quantities  of  fatty  tissue  a  few  months  after 
birth.  When  such  cases  come  under  treatment  the  physician  has 
first  to  ascertain  if  the  character  of  this  adiposity,  hereditary  in  that 
special  family,  is  of  the  plethoric  or  of  the  anaemic  form,  and  in  what 
manner  this  hereditary  character  manifests  itself  in  the  individual  in 
question. 

a.  If  the  hereditary  obesity  shows  itself  in  the  family  in  the  pleth- 
oric form  and  if  a  young  or  older  child  shows  the  unmistakable  signs 
of  this  form,  the  dietetic  treatment  will  consist  principally  in  a  dimi- 
nution of  the  fat-forming  substances  in  the  dietary.     The  principles 


TBEATMENT.  698 

of  treatment  of  obesity  as  formulated  farther  on  will  here  as  well  hold 
good,  taking  into  consideration  the  age  and  individual  conditions. 

Children  and  nursing  infants  who  are  well  nourished  and  full- 
blooded,  and  whose  progenitors  suffer  from  the  plethoric  form  of 
obesity,  have  to  be  raised  on  as  rational  a  plan  as  possible,  either  on 
the  mother's  milk  or  artificial  food. 

If  the  mother  suffers  from  obesity  and  at  the  same  time  is  able  to 
nourish  the  child,  it  is  not  advisable  to  permit  her  to  do  so,  if  it  can 
be  avoided,  but  it  is  better  to  allow  the  child  to  be  brought  up  by  a 
suitable  wet-nurse  in  whose  family  no  hereditary  predisposition  to 
this  affection  is  present.  If  the  child  is,  however,  nursed  by  the 
mother,  the  diet  of  the  latter  must  be  so  regulated  as  to  exclude  all 
superfluous  fat-producing  substances  (especially  beer  in  those  coun- 
tries where  it  is  the  customary  beverage).  The  nurse's  diet  must 
also  be  similarly  regulated,  though  strict  directions  are  not  required. 
If  the  child  is  raised  artificially  cow's  milk  is  best  used  prepared 
with  Soxhlet's  sterilizing  apparatus.  Farinaceous  substances  and 
other  infant  foods  of  whatever  name  are  to  be  altogether  excluded  so 
long  as  the  child's  fat-production  does  not  ^nk  below  the  norm. 

After  the  first  years  are  passed  we  must  choose  from  among  the 
various  articles  of  food,  according  to  their  proportion  of  albumin  and 
fat,  those  which  are  favorable  to  the  retardation  of  fat-production. 
In  cases  where  there  is  but  little  adiposity  present  the  carbohydrates, 
butter,  and  articles  prepared  with  fat  are  admissible.  Where  there  is 
a  preponderance  they  have  on  the  contrary  to  be  diminished  as  much 
as  possible,  and  at  the  same  time  the  chiM's  growth,  blood  produc- 
tion, digestion,  powers  of  assimilation,  the  action  of  its  heart,  and  the 
functional  power  of  its  muscular  apparatus  must  be  kept  in  sight  and 
taken  into  consideration.  In  the  later  years,  especially  in  youth  and 
adolescence,  on  entering  upon  the  age  of  puberty,  the  conditions  re- 
lating to  the  development  of  sexual  activity,  as  they  affect  the  growth 
of  the  bodily  tissues,  are  the  indications  according  to  which  the  in- 
dividual has  to  be  nourished.  If  there  is  little  tendency  toward  obes- 
ity in  these  years,  the  supply  of  fat-forming  substances  must  not  be 
too  much  reduced.  Furthermore  it  is  important  not  to  lose  sight  of 
the  fact  that  the  amount  of  albumin  of  the  body  depends  upon  the 
quantity  of  the  fat,  and  that  if  the  latter  suffers  too  great  a  reduction, 
the  body  cannot  preserve  its  required  proportion  of  albumin,  and  the 
formation  of  blood  will  therefore  soon  sink  below  the  normal.  The 
muscular  development  will  be  retarded  or  diminished,  so  that  the 
individual  finds  himself  weak,  powerless,  and  unable  to  work.  The 
laws  of  nutrition  must  always  be  fresh  in  the  physician's  mind.  The 
exertion  of  the  muscular  apparatus  caused  by  activity  and  all  kinds 
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of  gymnastics  which  heighten  the  nourishment  of  the  muscles  and  re- 
tard the  accumulation  of  fat,  are  especially  to  be  considered  in  boys 
and  youths;  but  even  in  girls  this  must  not  be  neglected,  nor  put  too 
much  into  the  background  whenever  the  education  calls  forth  mental 
activity  or  where  studies  or  more  sedentary  occupations  prevail. 

b.  If  the  signs  of  ansemia  are  noticeable  in  infants  at  the  breast  or 
in  older  children  in  the  first  years  of  life,  along  with  a  pronounced 
obesity,  preparations  of  iron  are  early  indicated  and  should  be  given, 
according  to  the  age  of  the  child,  in  addition  to  a  dietary  which  aims  at 
regulating  the  amount  of  albumin  and  fat.  In  later  years  the  activ- 
ity of  the  muscles  is  to  be  stimulated  in  proportion  to  the  existing 
functional  power  of  the  muscular  ai)paratus.  Mineral  baths  contain- 
ing iron  and  salt  baths  should  be  prescribed  to  meet  the  indications 
furnished  by  the  presence  of  scrofula.  Sojourn  in  the  fresh,  pure  air 
of  the  woods,  mountains,  or  at  the  seashore,  cold  ablutions  and  cold 
frictions  once  or  twice  a  day  are  advisable.  Cool  baths  stimulate 
XX)werfully  the  circulation  and  increase  the  powers  of  resistance  of 
the  surface  of  the  body  against  external  ijijuries. 

'The  influence  of  these  measures  upon  resolution  of  the  fat,  and 
upon  what  is  commonly  called  metabolism,  must  not,  however,  be 
too  largely  depended  upon. 

Prophylaxis  in  More  Advanced  Life,  and  After  Effective  Reduction  of 
the  Fat  Under  Treatment 

In  this  section  we  shall  consider  the  prescriptions  suitable  for  a 
patient  whose  surplus  fat  has  been  reduced  to  the  norm  by  thera- 
peutic measures,  which  will  depend  entirely  upon  previous  changes 
in  the  organs  which  resulted  in  the  accumulation  of  fat,  and  upon  the 
condition  of  the  organs  after  the  consumption  of  the  superfluous  fat, 
especially  taking  .into  consideration  the  existing  condition  of  the 
heart,  the  circulation,  the  blood,  the  amount  of  albumin,  the  activity 
of  digestion,  and  the  functional  power  of  the  muscular  apparatus. 

Prophylaxis,  therefore,  has  mainly  to  be  adapted  to  the  individual 
case  and  has  to  be  in  harmony  with  the  therapeutic  measures,  espe- 
cially in  reference  to  the  dietetic-mechanical  treatment  under  which 
fat  reduction  has  taken  place.  We  shall  return  to  the  subject  of  pro- 
phylactic treatment  after  successful  reduction,  in  a  subsequent  para- 
graph. 

The  prophylaxis  against  adiposity  in  later  years  in  adults  whose 
condition  of  health  is  otherwise  normal  but  who  have  an  hereditary 
taint  consists  more  in  general  dietetic  measures,  regulation  of  diet, 
promotion  of  muscular  activity  in  order  to  quickly  bum  up  superflu- 
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OU8  fat-forming  substances  which  have  been  introduced  to  the  econ- 
omy. The  diet  of  such  persons  has  to  be  regulated  in  the  following 
manner :  1.  So  that  the  quantity  of  albumin  is  not  imperfectly  burned 
up  in  case  the  diet  is  maintained  for  a  long  time,  i.e.,  for  years.  In 
the  latter  case  uric  acid  would  accumulate  in  the  blood,  especially  if 
there  should  be  present  an  hereditary  disposition  to  the  uric-acid 
diathesis  and  to  gout.  In  the  same  way  a  too  exclusive  meat  diet 
may  produce  dyspeptic  symptoms,  catarrh  of  the  stomach,  and  diges- 
tive disturbances.  2.  The  supply  of  fat  and  carbohydrates  ought  not 
to  be  diminished  so  that  the  fat  which  is  normally  present  is  attacked 
and  the  albumin  of  the  body  is  thus  endangered.  The  quantity  and 
quality  of  food  and  liquids  must  be  the  same  for  patients  as  men- 
tioned above,  that  is,  must  be  the  same  as  for  those  who  have  lost 
their  superfluous  fat  by  dietetic  and  mechanical  treatment  (see 
below) .  In  regard  to  bodily  exercise  the  same  rules  must  be  followed, 
and  visits  to  health  resorts  and  a  prolonged  stay  in  mountainous 
regions  should  be  encouraged.  Alpine  excursions  must  be  prohibited 
at  first  and  ascensions  of  mountain  peaks  must  be  allowed  only  when 
the  heart  action  is  normal.  Gymnastics,  horseback  riding,  bicycling, 
rowing,  swimming,  if  not  carried  out  in  too  sportsmanlike  a  manner 
or  to  extremes,  will  increase  the  strength,  the  formation  of  body 
albumin  and  of  blood,  while  the  formation  of  fat  will  be  limite J  by 
these  measures. 

Treatment  op  the  Abnormally  Increased  Formation  and  Storing 
UP  of  Fat  in  the  Body. 

A.  Dietetic  Treatment. 

In  Belation  to  the  Proportion  of  Body  Fat. — In  relation  to  the 
proportion  of  fat  in  the  body  we  have  to  distinguish  the  following 
classes  of  cases  and  the  indications  concerning  them  according  to  the 
before-mentioned  rules. 

a.  In  cases  where  there  is  an  abnormally  increased  quantity  of  fat 
in  plethoric  patients  with  unimpaired  or  only  beginning  changes  in 
the  heart  action,  the  diet  prescribed  aims  at  (1)  increased  supply  of 
albumin ;  (2)  decrease  in  the  fat-producing  substance ;  and  (3)  little 
or  no  diminution  in  the  supply  of  liquids  below  the  physiological 
amount  (1,600  c.c). 

b.  Cases  of  adiposity  in  anaemic  patients,  viz.,  serous  plethora. 
These  require  (1)  an  increase  of  the  quantity  of  albumin,  and  simul- 
taneously (2)  a  diminution  of  the  fat-forming  substances  and  even- 
tually of  the  liquids  taken. 

c.  Cases   of   adiposity  in  adults  with  hydraemic  symptoms,  in 
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whom  not  only  the  amount  of  albumin  but  also  the  abnormally  in- 
creased amount  of  fat  is  slowly  wasting  away.  The  nourishment  of 
such  patients  requires,  (1)  together  with  the  increase  of  albumin 
taken,  a  sufficient  allowance  of  fat  and  carbohydrates,  or  even  an  in- 
crease in  the  same,  in  order  to  prevent  a  sudden  falling  off  of  fat, 
and  (2)  a  diminution  of  the  liquids  taken.  The  dietetic  rules 
as  laid  down  by  me  for  the  treatment  of  general  adiposity  are 
based  in  the  first  place  upon  pathological  changes  in  the  heart  and 
the  amount  of  circulatory  disturbance  caused  by  the  latter.  In  this 
way  they  differ  materially  from  the  dietetic  rules  formulated  by  pre- 
vious authors.  In  order  not  to  overburden  the  action  of  the  heart 
and  the  circulation  it  is  necessary  to  consider  not  alone  the  quality 
but  above  all  the  quantity  of  solids  and  fluids  taken.  If  the  circula- 
tory function  is  disturbed  only  a  slightly  excessive  quantity  of  both 
liquids  and  solids,  or  of  water  alone,  will  do  harm.  The  usual  con- 
sequences, then,  are  a  feeling  of  oppression,  palpitation,  dyspnoeic 
excitement  of  a  sudden  and  distressing  nature,  and  difficulty  of 
breathing.  After  a  too  hearty  meal  or  too  free  consumption  of  liquids 
death  may  ensue  in  pronounced  cases  even  after  slight  exercise  or 
bodily  exertion  through  paralysis  of  the  heart.  It  follows  that  the 
temporary  amount  of  fulness  of  the  digestive  apparatus,  its  displace- 
ment on  the  side  of  the  thorax,  and  the  overburdening  of  the  blood 
by  the  food  and  liquids  absorbed  must  determine  the  apportionment  of 
the  several  meals.  Only  when  these  factors  are  kei)t  in  view,  factors 
which  bear  upon  the  insufficiency  of  the  heart  and  changes  in  the  cir- 
culation, can  a  diet  based  on  increased  oxidation  of  the  body  fat  be 
thought  of.  In  patients  whose  circulatory  apparatus  is  relatively 
sound,  that  form  of  obesity  which  is  purely  of  a  plethoric  character, 
the  change  in  the  quantity  and  quality  of  food  as  laid  down  in  the 
rules  governing  the  nourishment  (see  etiology),  together  with  a  change 
in  the  patient's  manner  of  life,  i.e.,  a  change  from  too  much  rest  and 
ease  to  muscular  exercise  and  activity,  are  sufficient  to  produce  an  ex- 
tensive reduction  of  the  stored-up  fat  by  oxidation,  and  at  the  same 
time  to  prevent  an  additional  new  formation  of  the  same  out  of  those 
articles  of  food  which  are  least  liable  to  be  transformed  into  fat. 

The  most  eloquent  advocate  of  a  diet  consisting  almost  whoUy  of 
nitrogenous  substances  was  Louis  Banting,  who  published  an  account 
of  Harvey's  method  according  to  which  the  diet  was  as  follows: 

(1)  In  the  morning :  120-150  grams  of  meat  or  fish,  with  the  ex- 
ception of  pork  and  salmon,  tea  without  milk  and  sugar;  30  grams  of 
toasted  white  bread. 

(2)  For  lunch :  150-180  grams  meat,  vegetables  exclusive  of  pota- 
toes, 30  grams  toasted  white  bread;  two  to  three  glasses  of  red  wine 
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or  sherry.    No  farinaceous  dishes,  no  champagne,  port  wine,  nor 
beer. 

(3)  Afternoon:  60-100  grams  of  fruit;  a  little  toast,  tea. 

(4)  In  the  evening:  100-120  grams  meat  or  fish;  one  to  two 
glasses  of  red  wine,  claret. 

The  use  of  water  is  permitted  without  limit. 

Albumin. — This  diet  as  laid  down  by  Harvey  is  characterized  by 
its  high  |)ercentage  of  nitrogenous  food,  so  that  the  masses  of  fat 
stored  up  in  the  body  must  be  surely  attacked  in  the  physiological 
processes,  and  a  quite  considerable  reduction  of  fat  can  be  secured. 

However  it  happened  very  soon  after  this  publication  of  Banting 
that  there  were  a  number  of  individuals  who  when  they  followed  out 
this  diet  for  a  considerable  period  decreased  in  weight,  but  finally  be- 
came so  weakened  and  miserable,  nervous,  and  sleepless  that  the  treat- 
ment had  to  be  interrupted.  In  others  the  continued  meat  diet  caused 
dyspeptic  symptoms  with  consecutive  catarrh  of  the  stomach  and  in- 
testinal tract. 

The  cause  of  these  manifestations  was  on  the  one  hand  the  impos- 
sibility of  the  human  body  to  maintain  its  metabolic  equilibrium 
during  the  process  of  feeding  with  exclusively  nitrogenous  sub- 
stances. No  fat  and  carbohydrates  being  taken  in,  the  quantity 
of  albumin  was  soon  endangered,  being  liable  to  be  partly  used  up 
in  the  production  of  the  requisite  calorie  values  necessary  to  the 
maintenance  of  life.  Furthermore  the  food,  which  was  in  itself 
already  insufficient  in  quantity  to  maintain  proper  metabolism  of 
the  nitrogenous  substances,  could  not  be  properly  digested,  and  gave 
rise  to  diseases  of  the  stomach  and  intestines.  It  follows  that  we 
have  to  dispense  with  a  purely  albuminous  diet  on  account  of  its 
slight  value  as  a  heat-producer.  Indeed  such  a  diet,  in  a  quantity 
which  to  be  sufficient  would  have  to  be  very  large,  would  usually  not 
be  digested  and  assimilated;  but  if  together  with  the  albumin  so 
much  fat  and  carbohydrates  are  taken  in  as  to  maintain  nitrogenous 
metabolism,  and  if  by  greater  muscular  activity  more  non-nitrogenous 
substances  are  decomposed  in  proportion  than  fats  and  carbohydrates 
are  introduced  with  the  food,  the  deficiency  of  these  latter  substances 
will  be  made  good  by  consumption  of  the  fat  deposited  in  the  body, 
t.6.,  the  obesity  of  the  patient  will  be  diminished  and  he  will  become 
leaner.  If  this  process  of  fat  oxidation  due  to  muscular  activity  is 
repeated  at  short  intervals,  while  at  the  same  time  but  small  quantities 
of  fat  and  carbohydrates  are  given  with  the  food,  the  fat  stored  up  in 
the  body  grows  less  and  less  until  it  finally  attains  a  figure  below 
which  we  do  not  want  to  go.  The  su])ply  of  nitrogenous  food  must, 
aside  from  its  influence  upon  fat  oxidation,  be  larger,  because  in 
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the  majority  of  cases  the  patients  are  already  anaemic  ana  most  of 
the  muscles  of  locomotion  and  of  the  heart  have  become  weak  and 
atrophic.  The  new  formation  of  muscular  fibres  and  the  increase  in 
volume  of  those  already  present,  which  would  result  from  an  increase 
in  the  metabolism  caused  by  muscular  activity,  require  an  aug- 
mented supply  of  albumin. 

Fat  and  Carbohydrates, — In  the  exhibition  of  fat-forming  articles 
of  food  we  must  discriminate  between 

a.  Those  cases  in  which  the  respiratory  and  circulatory  apparatus 
have  not  been  markedly  disturbed,  and  where  the  activity  of  the  mus- 
cular apparatus  and  a  considerable  amount  of  bodily  exertion  is  still 
possible. 

b.  Those  cases  in  which  the  blood  is  of  anaemic  or  hydrsemic 
quality,  and  advanced  venous  stasis  reduces  the  absorption  of  oxygen 
in  the  lungs  to  a  minimum,  and  where  slight  muscular  exertion  ex- 
hausts the  oxygen,  interferes  with  respiration,  and  causes  dyspnoeic 
symptoms. 

In  the  first  category,  where  the  energy  of  cellular  activity  is  as  yet 
unimpaired,  a  liberal  consumption  of  fat  and  carbohydrates  can  be 
allowed,  since  through  the  increased  muscular  activity  and  bodily  ex- 
ercise the  metabolism  is  likewise  increased.  In  the  latter  cases  the 
use  of  fat  and  carbohydrates  must  be  reduced  to  smaller  proportions, 
and  by  simultaneous  reduction  of  the  body  fluid  by  decrease  in  the 
fluid  supply  the  circulation  is  rendered  freer,  and  the  liability  of  ex- 
citing dyspnoeic  conditions  is  abolished. 

Fat  and  carbohydrates  and  albumin  differ  in  relation  to  fat-for- 
mation in  the  body,  in  this  way,  that  the  proportions  of  these  food 
stuffs  are  equivalent  or  isodynamic  which  produce  the  same  quantity- 
of  heat  during  the  process  of  oxidation  into  carbonic  acid.  Conse- 
quently 100  grams  of  fat  replace  211  grams  of  albumin,  232  grams  of 
starch,  234  grams  of  cane  sugar,  256  gi*ams  of  grape  sugar,  or  a 
mean  average  of  240  grams  of  carbohydrates.  Since  one  part  of  fat 
represents  an  isodynamic  mean  average  of  2.4  parts  of  substances 
comprised  under  the  term  carbohydrates,  we  can  always  supply  the 
body  with  more  than  twice  the  quantity  of  these  substances  until  an 
amount  equivalent  to  one  part  of  fat  is  reached.  The  possibility  of 
exceeding  the  limits  prescribed  by  the  diet  is  consequently  less  when 
carbohydrates  instead  of  fats  are  given. 

The  body  stores  up  fat  if  more  than  118  grams  of  albumin  and 
259  grams  of  fat,  a  total  of  377  grams  (2,894  calories)  are  taken  in. 
On  the  other  hand  110  grams  of  albumin  and  600  grams  of  starch, 
a  total  of  710  (2,944  calories)  may  be  given  without  producing  a  de- 
posit of  fat.     With  mixed  diet  the  limit  lies  near  118  grams  of  albu« 
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min,  100  grams  of  fat,  and  368  grams  of  starch,  a  total  of  586  grams 
(2,923  calories).  Consequently  we  have  a  rather  large  choice  in 
the  selection  of  a  diet,  as  well  in  quantity  as  in  the  quality  of 
fat-forming  substances.  If  we  want  to  bring  about  decomposi- 
tion of  the  fat  already  accumulated  in  the  body,  we  do  so  best  by 
diminishing  the  supply  of  fat  and  by  permitting  a  certain  quantity 
of  carbohydrates. 

If  we  take  into  consideration  the  different  forms  of  obesity  and 
their  various  stages,  viz.,  those  different  conditions  of  nutrition,  pleth- 
ora, anaemia,  and  hydremia,  the  amount  of  heart  insufficiency  and 
of  circulatory  disturbances,  the  general  state  of  the  constitution  and 
what  is  left  of  the  working  power  of  the  muscular  apparatus,  the  kind 
of  nourishment  or  fattening  material,  the  ability  to  digest  and  absorb, 
the  adaptation  of  the  digestive  system  to  a  certain  diet,  and  the 
numerous  complications,  it  will  become  clear  that  it  is  impossible  to 
formulate  a  regime  or  diet  which  holds  good  for  all  cases  and  at  all 
times.  We  have  to  consider  every  case  by  itself  and  regulate  the 
dietetic-mechanical  treatment  according  to  the  results  of  examination 
and  observation  during  the  course  of  treatment. 

The  diet  to  be  ordered  in  the  treatment  of  obesity  will  therefore 
not  be  according  to  a  general  formula  or  a  pattern,  as  it  were,  holding 
good  for  every  case,  but  our  efforts  will  consist  only  in  fixing  the 
limits  as  regards  the  supply  of  albuminous  and  fat-forming  sub- 
stances, and  as  regards  the  quantity  of  the  one  or  the  other  to  be 
allowed  in  a  given  case  according  to  the  general  indications  above  set 
forth,  and  according  to  the  special  indications  in  each  individual 
case. 

In  the  first  edition  of  my  work  upon  the  therapeutics  of  circula- 
tory disturbances,  where  I  took  occasion  to  discuss  fat  reduction 
in  patients  whose  circulatory  api)aratus  was  disturbed,  I  have  already 
considered  these  points  and  formulated  two  diet  tables.  The  latter 
are  not  to  be  considered  as  two  sets  of  cast-iron  rules  or  patterns,  but 
indicate  merely  the  limits  within  which  the  prescription  of  diet 
must  move  to  adapt  itself  to  each  case,  whether  moderate  in  intensity 
or  extreme. 

This  diet,  which  has  given  me  good  results  in  all  cases  during  the 
past  twenty  years,  and  which,  consequently,  I  have  no  reason  for  giv- 
ing up,  fixes  the  quantity  of  albumin,  fat,  and  carbohydrates  at  the 
following  figures,  which  I  have  found  by  calculating  the  diet  in  a  very 
large  number  of  observations : 


Albumin 

Fat 

Carbohydrates 

Calories. 

Minimum : 

156 

25 

75 

1180 

Maximum : 

170 

45 

120 

1608 

700  OfiBTEt— OBESITY. 

Since  the  number  of  calories  may  rise  during  exercise  from  2,500 
to  3,500  and  over,  the  difference  of  1,320  and  892  or  of  2,320  and  1,892 
must  be  met  by  the  burning  up  of  the  fat  of  the  body. 

Supply  of  Liquids. — Not  only  the  decrease  of  weight  but  also  the 
reduction  of  the  patient's  fat  depends  materially  upon  the  reduction 
of  liquids  in  the  body,  the  increased  excretion  of  water,  and  the  de- 
crease in  the  supply  of  liquids  in  food  and  drink. 

We  have  already  discussed  above  (see  Etiology)  the  influence  of  a 
diminished  supply  of  water.  Wherever  there  is  a  lowered  heart  ac- 
tion and  circulatory  disturbances  exist,  the  success  of  treatment  goes 
hand  in  hand  with  a  diminution  of  the  supiJy  of  liquids,  accord- 
ing to  the  individual  case,  because  by  freely  supplying  the  body  with 
liciuids,  especially  in  the  form  of  drinks,  the  heart  action  is  at  once 
considerably  increased  during  a  period  of  muscular  acti^dty. 

The  insufficiency  of  the  heart  muscle,  the  starting-point  of  most 
of  the  dangerstof  adiposity,  is  very  considerably  diminished  by  low- 
ering the  supply  of  liquids. 

The  production  of  forcible  contractions  of  the  heart  is  only  possi- 
ble where  the  resistance  in  the  circulation  is  abolished  as  far  as  pos- 
sible, where  there  is  no  overdistention  of  the  vessels  by  increased 
fluid  supply,  where  the  circulation  is  not  overburdened,  and  finally 
if  the  heart  is  able  to  force  along  the  rush  of  blood. 

An  overburdening  of  the  circulation  can  be  produced  by  a  rela- 
tively small  supply  of  fluid  which  will  augment  the  disturbances  of 
circulation  already  existing,  the  stasis  and  peripheral  resistance. 
The  supply  of  liquids  furnished  as  drinks,  therefore,  must  adapt  itself 
to  the  condition  of  the  circulatory  apparatus.  Where  the  action  of 
the  heart  is  normal  it  ought  not  to  exceed  the  physiological  measure 
of  1,500  c.c.  and  only  in  cases  of  very  tall  patients  and  high  daily 
temperature  may  it  be  increased  to  1,800  or  2,000.  In  other  cases 
the  measure  must  be  lower  and  reduced  to  from  750  to  1,200  c.c.  More 
points,  especially  in  regard  to  the  amount  of  secretion  by  the  kidneys, 
will  be  given  below.  The  water  introduced  in  the  solids  is  excreted 
entirely  through  the  skin.  In  the  following  tables  I  will  give  some 
points  of  value  in  the  regulation  of  different  diets.  It  will  be  easy 
to  fix  the  diet  in  any  given  case  according  to  its  necessary  supply 
of  albumin  and  according  to  the  quantity  of  fat-forming  substances 
— fat  and  carbohydrates— which  may  be  allowed.  Thus  the  table 
permits  us  to  individualize  in  the  most  minute  way. 

In  this  diet  list  it  is  evident  that  the  fat  may  be  replaced  by  car- 
bohydrates in  a  quantity  adapted  to  the  special  case  or  the  carbohy- 
drates may  be  replaced  by  fat.  In  this  substitution  we  must  be 
guided  by  the  individual  peculiarity,  the  facility  with  which  the  pa- 


DIETETIC  TREATMENT. 


701 


s^r 


s^- 


fm-i 


=E3 

2 


S8S 


StS 


Sec 


8a| 


Quantity  in 
Grams  or 
Centii^rains. 


Water  con- 
tained. 


Albumin. 


Fat. 


.     (000 


0:0i      C:0: 
D  D       OP 


O!    ?5       OtO: 


WW 

CSOC 
C  D 

Ki5^ 


Carbo- 
hydrates in 
grams. 


P  a 


f 


|! 


i^ 


s- 


I 


8a. gg« 


a  3 

II 


22'i'O 


!?8 


I  I; 


o  b  o  b  b  b 


88     g     g«cgg    £^ 


b  b 


I 


Quantity     in 
grams. 


t 


^00 

bj^ 


b       bi  b«  <c  b« 


pSSoD 

—  bicb 


copo  —  p^^         p 
b  b  *s  be  00  »o         p 


Water  con- 
tained. 


P.®rr-        Albumin. 


.     i^ON'fOp 
*     CvODboOD 


Fat. 


ot  o  «o  o :  p       «k 

bbODW:     <U  CD 


V. 


Carbo- 
hydrates in 
grams. 


o  —  2  A  ti  5  o  .£?*.£;•  o  e  o  3|  <t 

s<^  £.8  ya  =?'?'  &6-0  2  3 

»8  gp  O 


W.<WW 


2^ 


a'S£ 


702 


OEBTEL — OBESITY. 


t 


-oqj«0 


•  ©« -*  '^«  8 

ago    :'^o 


:ddd      :  doiio 


•^«j 


doo«-«   :o» 


9     '.^     <>   I  oioo»o.-«d 


«-«o»Md   et   "««»d 


s 


•a|umqiv 


1^   •  eo^oot^oo 


o«eoe*  00   oeto 


•poarv) 


5s;ss"= 


HI     iC)navii5 


oooooo   o  o   o  oo  ooooo  o  oo  O  OOOO  O  ooo 

Sg88'^25     S8"^§    88  llggS    I    S|    «    SSS8  §  S§| 

?.  Q  P 


^ 


i 

I 

s 

•s 


I 


£ti 


•s 


2S 


o 


*^~:r«  »  i  "  *  * 


ii  ;5 


iif  Sd^uipXq 
-oqj«o 


:OJO 


a  s     a     a 
to  9    :o    as 


aa     o 

MM  M 


oi  :  :o5 


•:>»J 


o'o' 


'nimnqiy 


•ooo  J9;i}^ 


555  ?S 


»-n-iOI>       00 


pan  sunu^ 


OO 

^8 


OOOO      o 

sssS  I 


•9 

I 


lil 

sli 

5SS 


^1 


DIETETIC  TREATMENT.  703 

tient  adapts  himself  to  the  diet,  and  his  inclination  or  aversion  as 
regards  fat  and  carbohydrates,^  and  by  the  digestibility  and  availa- 
bility of  these  substances  in  the  organism.  The  albumin  given  ought 
to  depend  fix's tly  upon  the  albumin  of  the  body.  Likewise  certain 
changes  can  be  introduced  into  this  diet  scheme  so  that  the  allowance 
of  bread,  cheese,  or  fruit  is  increased,  giving  altogether  an  increase 
of  albumin  of  about  154  grams,  fat  45  grams,  carbohydrates  102 
grams,  equal  to  1,520  calories,  or  we  may  proceed  by  temporarily 
allowing  instead  of  these  for  lunch,  100  grams  farinaceous  food,  with 
8.7  albumin,  15  grams  fat,  and  20.9  grams  carbohydrates. 

In  order  not  to  be  compelled  to  weigh  his  food  daily  the  patient 
is  instructed  to  learn  to  estimate  its  quantity  by  certain  indica- 
tions, such  as  bulk  or  thickness,  measured  by  taking  the  size  of  the 
hand  or  other  object  of  familiar  size  as  the  standard,  telling  him  to 
eat  a  cjuarter,  a  half,  or  an  entire  roll,  a  heai)ed-up  or  even  coffee-  or 
tablespoonful,  etc.  It  will  not  be  found  difficult  to  give  the  patient 
proper  directions  in  this  regard,  and  only  in  this  way  do  we  have 
a  sufficient  guarantee  that  the  diet  is  carried  out  as  prescribed. 

Von  Noorden  has  recently  demonstrated  that  the  amount  of  albu- 
min of  the  body  can  be  preserved  by  a  suitable  diet  favorable  to  fat 
reduction.  He  found  by  experiment  that  it  is  always  easier  to  pre- 
serve the  albumin  of  the  body  if  food  of  a  variety  to  which  the  patient 
has  been  accustomed  is  employed.  The  patient,  if  habituated  to 
a  diet  of  meat,  will  stand  an  eciually  large  diminution  of  fats  and 
carbohydrates,  but  he  who  has  been  used  to  consume  more  carbo- 
hydrates and  less  fat  will  preserve  his  proper  amount  of  albumin 
under  a  marked  diminution  of  fat  and  an  increase  in  the  number  of 
carbohydrates;  conversely  he  who  is  habituated  to  much  fat  and 
greasy  food  will  remain  uninjured  by  a  decrease  of  the  carbohydrates. 

A  change  in  the  sense  of  increasing  or  lowering  the  one  or  the  other 
variety  of  food  can  always  be  easily  arranged  within  the  limits  of 
the  tables  given  above. 

While  it  is  only  possible  in  the  most  exceptional  cases  for  the 
practitioner  to  satisfy  himself  in  regard  to  the  amount  of  albumin  by 
directly  determining  the  quantity  of  nitrogen  taken  in  with  the  food 
or  the  quantity  of  nitrogen  in  the  feeces  and  urine,  he  has  sufficient 
indications  in  the  examination  of  the  specific  gravity  of  the  blood,  its 
percentage  of  haemoglobin,  in  the  increase  of  the  patient's  muscular 
energy,  his  general  strength  and  sensations  of  increased  vitality  and 
well-being  which  were  previously  lacking,  and  all  of  these  during  the 
slowly  decreasing  bodily  weight.  These  indications  do  not  only 
mean  the  preservation  of  the  amount  of  albumin  but  may  also  show 
an  increase  of  the  latter.     If  occasionally  with  these  manifestations, 
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however,  a  small  diminution  of  nitrogen  can  be  shown  by  analysis,  it 
is  surely  only  a  transitory  occurrence  and  amounts  to  little  so  far  as 
the  patient  is  concerned.  Practical  experiments  have  established 
this  fact  over  and  over  again.  The  danger  of  considerable  loss  of 
albumin  is  only  present  if  fat-reduction  is  carried  out  incautiously 
and  with  too  great  rapidity,  or  if  the  patient  gets  weak,  anaemic, 
has  loss  of  api)etite,  indigestion,  etc.  In  this  case  the  attempt  at  re- 
duction must  be  changed  or  given  up  for  a  time.  The  safest  means 
we  have,  however,  at  our  command  of  maintaining  and  increasing  the 
albumin  of  the  body,  is  the  methodical  increase  of  the  working  power 
of  the  muscular  apparatus  (see  below). 

Distribution  of  Meals. 

1.  Solid  Food.— In  settling  upon  a  given  diet  we  have  to  divide  the 
solid  food,  without  exception,  into  small  meals  or  i)ortion8.  The 
power  of  the  heart's  action  and  changes  in  the  circulation  connected 
with  this  power  are  the  factors  which  determine  the  manner  in  which 
this  is  done,  in  order  to  avoid  overdistention  of  the  stomach,  the  up- 
ward  pressure  of  the  diaphragm,  the  displacement  of  the  heai-t  out 
of  its  normal  position,  and  an  overburdening  of  the  circulation  by 
larger  quantities  of  absorbed  food. 

The  liquids  are  also  to  be  taken  as  much  as  possible  at  separate 
times  from  the  solid  foods,  especially  at  the  principal  meals,  since 
meat  prevails  in  all  diets,  and  the  stomach  juices  necessary  to  digest 
it  must  be  concentrated  and  not  diluted  by  much  fluid.  Soups  may 
be  left  out  altogether  since  they  have  no  special  nutritive  value.  In  the 
case  of  an  hydriemic  and  ansQmic  patient  having  but  a  small  quantity 
of  albumin,  a  nourishing  breakfast  is  necessary,  and  the  stomach  is  not 
to  be  distended  beforehand  or  at  the  same  time  with  tea,  coffee,  etc., 
which  interfere  with  digestion,  and  are  injurious  by  overburdening 
the  circulatory  apparatus.  Also  in  plethoric  patients  who  are  gener- 
ally large  eaters,  it  is  advisable  to  distribute  the  food  into  small 
meals,  and  to  let  the  patients  eat  frequently  in  order  to  break  them  of 
'  the  habit  of  eating  too  much  at  a  time.  These  dietetic  measures  will 
be  further  supported  by  advice  to  the  patient  to  drink  little  or  noth- 
ing during  meals,  which  causes  a  diminution  of  his  appetite.  Instead 
of  three  meals,  from  five  to  six  are  ordered  and  the  diet  is  adapted 
as  set  forth,  according  to  the  condition  of  nutrition  and  the  decrease 
in  the  fat.  According  to  this  diminution  of  body  fat  it  will  be  neces- 
sary to  add  more  fat  and  carbohydrates  to  the  diet  so  as  to  avoid  an 
undesirable  burning  up  of  the  body  albumin  to  furnish  the  necessary 
calories.     If,  however,  the  division  of  the  meals  as  I  have  laid  down 
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in  the  therapy  of  obesity  and  circulatory  disturbances  is  carried  out 
too  rigorously  and  the  portions  become  too  small  (Schweninger), 
it  is  possible  that  the  fat-forming  substances  taken  in  with  these 
small  meals  may  not  be  sufficient  for  the  momentary  necessities  and 
so  may  cause  a  burning  up  of  some  of  the  body  fat. 

Here,  however,  the  danger  is  always  present  that  not  only  an  in- 
sufficient quantity  of  fat  and  carbohydrates  but  also  much  too  little 
albumin  is  taken  in  with  the  food.  The  patient  finally  eats  too  little 
on  account  of  the  frequent  hourly  or  two-hourly  meals  which  must  of 
necessity  be  as  scanty  as  possible,  or  he  loses  his  appetite  from  the 
frequency  of  eating,  all  of  which  not  only  results  in  a  diminution  of 
fat  but  also  of  albumin.  A  considerable  reduction  of  weight  is  nat- 
urally not  to  be  reached  in  this  manner.  This  method  is  nothing 
more  than  a  hunger  cure. 

The  decomposition  of  the  fat  is  not  at  all  in  proportion  to  the 
more  or  less  frequent  consumption  or  absorption  of  large  quantities 
of  food  but  altogether  in  proportion  to  the  requirements  of  the  body. 
If  at  the  time  it  is  required  in  the  economy,  too  little  fat-forming 
nourishment  is  taken  in,  some  fat  of  the  body  will  be  consumed, 
but  if  it  is  not  then  required,  even  the  small  quantity  of  fat  of  car- 
bohydrates introduced  will  entirely,  or  in  part,  be  preserved  and 
be  added  to  the  fat  of  the  body.  Only  where  a  larger  amount  is  ab- 
solutely required  than  is  furnished  with  the  general  supply  of  the 
fat-forming  substance,  is  a  permanent  reduction  of  the  fat  possible; 
and  it  makes  no  difference  whether  these  fat-forming  substances  are 
given  and  absorbed  in  numerous  but  small,  or  few  but  large  meals. 
The  conditions  of  weakness  frequently  observed  during  these  rather 
stereotyped  cures  (though  Schweninger  does  not  wish  to  have  them 
designated  as  cures)  are  caused  by  this  kind  of  diet  and  manner  of 
feeding,  and  the  losses  of  albumin  produced  by  it. 

2.  Dkirtbuiion  of  Fluids. — The  distribution  of  fluids  is  best 
arranged  after  previously  having  ascertained  the  varying  circum- 
stances in  the  patient's  condition.  These  experiments  are  earned  out 
by  letting  the  patient  take  as  much  fluid  as  he  is  used  to  for  two  days 
and  for  the  following  two  days  diminish  the  quantity  of  fluid  below 
the  physiological  quantity  between  750  and  1,2(K)  grams.  The  fluid 
which  is  taken  in  and  the  urine  secreted  are  both  measured  as  care- 
fully as  possible  in  graduated  vessels.  The  limit  of  the  day  is  fixed 
by  establishing  a  certain  hour  in  the  morning,  seven  to  nine  o'clock, 
at  which  breakfast  is  taken ;  all  the  urine  passed  immediately  before 
this  hour  (i.e.,  before  the  breakfast)  is  considered  as  belonging  to 
the  previous  day.  All  that  is  passed  after  breakfast  and  up  to  the 
hour  of  breakfast  of  the  following  day  forms  the  amount  for  one  day. 
Vol.  II.— 45 
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The  quality  and  quantity  of  solid  food  must  be  as  far  as  possible 
maintained  at  a  uniform  figure  in  order  to  avoid  great  differences  in 
the  amount  of  water  it  contains.  In  plethoric  patients  who  have  nor- 
mal heart  action,  and  who  pass  less  urine  when  the  amount  of  fluids 
taken  is  diminished,  since  there  is  no  accumulation  of  water  in  their 
blood  and  tissues,  the  fluids  supplied  need  only  be  limited  in  propor- 
tion to  the  amount  which  exceeds  the  physiological  quantity.  The 
burning  up  of  the  fat,  however,  will  be  considerably  increased  by 
diminishing  the  fluid  supply  below  the  physiological  measure.  In 
order  to  accustom  the  patient  to  the  diminished  supply  of  fluids  and 
in  order  to  prevent  nervous  excitement,  it  is  advisable  not  to  effect  a 
sudden  diminution  of  fluids  (not  so,  however,  where  expeiimental  in- 
vestigations are  being  carried  out),  but  to  do  it  gradually  though  not 
in  a  protracted  manner.  A  large  size  of  body  and  a  high  out-of-door 
temperature  call  for  a  correspondingly  larger  supply  of  fluids,  as  al- 
ready pointed  out. 

If  the  diminution  of  the  fluid  supply  is  followed  by  an  increased 
excretion  of  urine  as  is  the  case  in  the  hydnomic  form,  and  rarely  in 
the  ansDmic,  taking  it  for  granted  that  a  suflSciently  powerful  heart 
action  is  present,  it  is, necessary  to  keep  the  fluid  supply  always  be- 
loiv  tlie  physiological  measure  and  to  diminish  it,  often  to  quite  a  con- 
siderable extent.  In  individual  cases,  all  circumstances  bearing  upon 
this  being  duly  considered,  it  may  be  fixed  at  as  low  a  figure  as  1,200, 
1,000,  800,  or  even  750  c.c. 

The  result  attained  by  diminution  of  the  fluid  supply  together 
with  the  burning  up  of  the  fat,  as  in  the  cases  previously  mentioned, 
is  often  a  considerable  decrease  in  weight  because  the  weight  of  the 
body  is  dependent  not  only  upon  the  amount  of  fat,  but  also  upon  the 
amount  of  water  in  the  body. 

If  hydrsemia  is  proven  to  be  present,  through  observation  and  ex- 
amination (determination  of  the  specific  gravity  of  the  serum),  and  if 
after  the  diminution  of  the  fluid  supply  there  is  no  increase  in  the 
secretion  of  urine  on  account  of  a  marked  insufiiciency  of  the  heart, 
it  will  be  necessary  in  such  case  to  endeavor  to  maintain  the  quantity 
of  fluid  supply  at  a  figure  which  will  be  fixed  by  frequent  examina- 
tion, and  which  will  represent  the  amount  producing  the  largest  uri- 
nary secretion. 

In  these  cases  considerable  albuminuria  is  present  and  the  indica- 
tion for  dietetic-mechanical  treatment  is  of  minor  importance.  Now 
the  weakness  of  the  heart's  action  and  the  circulatory  disturbances 
demand  medicinal  treatment,  which  will  be  materially  reinforced  by 
the  diminution  in  the  quantity  of  fluid  supplied. 

I,  as  well  as  a  number  of  authors  after  me,  have  proven  that  digi- 
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talis,  which  a.one  would  have  no  effect  in  such  cases,  will  act,  often 
in  a  most  energetic  manner,  if  a  smaller  quantity  of  fluid  is  taken  into 
the  patient's  circulation,  i.e.,  if  the  work  of  the  heart  is  diminished. 

Mechanical  Treatment. 

HeaUh  Resorts. 

The  mechanical  part  of  the  treatment  is  just  as  important  as  the 
dietetic,  in  so  far  as  it  has  to  do  not  only  with  extensive  decomposi- 
tion of  fat  accumulated  in  the  body,  but  also  with  the  i^reservation 
and  increase  in  the  general  amount  of  albumin  pi*esent. 

The  question  of  the  possibility  of  maintaining  the  amount  of  albu- 
min during  the  reduction  treatment  has  been  recently  discussed  from 
various  sources.  In  the  question  before  us  we  must  above  all  not 
lose  sight  of  the  fact  that  not  only  the  fat  but  organic  albumin  is  like- 
wise used  up  by  muscular  activity,  and  that  consequently  the  increase 
in  volume  of  the  muscles,  /.e.,  the  main  fund  of  albumin  of  the  body, 
the  flesh,  depends  principally  upon  the  regular  activity  or  exercise  of 
the  muscular  apparatus.  The  heart  makes  in  this  regard  no  excej)- 
tion  to  the  muscles  of  the  rest  of  the  body.  (See  Distribution  of 
fluids.) 

The  means  and  methods  by  which  an  increase  in  the  muscular 
work  is  effected  are  of  several  different  kinds  but  by  no  means  of 
equal  value.  It  is  evident  that  the  opinions  of  authors  vary  accord- 
ing to  their  observations,  whether  made  more  or  less  exclusively  in  a 
gymnasium  by  the  employment  of  machines,  apparatus,  etc.,  or  with- 
out these  adjuncts  simply  making  use  of  bodily  exercise.  In  judging 
of  these  observations  it  is  easily  understood  that  they  are  ofttimes 
not  made  in  a  strictly  unbiased  manner. 

Since  the  object  of  treatment  is  not  only  the  diminution  of  fat, 
especially  in  cases  of  anaemia  and  hydrsemia,  but  also  the  formation 
of  blood  and  muscular  tissue,  and  above  all  the  strengthening  of  the 
heart  and  increasing  the  volume  of  its  muscular  walls,  which  are  in  a 
state  of  fatty  infiltration,  atrophic,  and  functionally  insuflScient,  it 
follows  that  increased  muscular  power  is  not  exactly  caused  by  a 
large  amount  of  work  in  itself,  which  besides  might  be  the  cause  of 
dangerous  conditions,  but  rather  by  the  length  of  time  during  which 
the  muscles  are  active.  This  manner  of  increasing  muscular  strength 
is  the  rule  in  all  cases  of  debility  of  heart  action.  It  is  not  sufficient 
that  the  patient  goes  through  with  a  gymnastic  exercise  or  active  work 
for  an  hour  or  an  hour  and  a  half  a  day,  because  the  amount  of  muscular 
work  is  too  small  to  produce  the  necessary  decomposition  of  the  fat, 
and  furthermore  activity  concentrated  in  this  limited  period,  that  is  to 
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say,  intense  mnscular  exertion  kept  up  for  a  short  time,  is  apt  to  carry 
with  it  the  danger  of  overtaxing  the  heart.  If  we  are  to  exx>ect  success- 
ful results  from  our  therax>eutical  methods  muscular  activity  must  be 
extended  over  at  least* four  to  five  hours  daily,  best  in  the  morning  and 
afternoon  hours.  The  reason  for  this  is  that  the  muscles  are  better 
nourished  and  absorb  more  of  the  food  supply  in  direct  proportion  to 
the  length  of  time  muscular  action  is  continued.  If,  as  some  authors 
claim,  the  success  of  the  treatment  for  obesity  is  to  be  expected  only 
after  a  long  period,  say  a  year,  and  if  the  patient  is  supposed  to  lose 
but  a  few  pounds  within  such  a  time,  it  is  no  longer  worthy  of  being 
called  a  therapeutical  measure.  The  method  to  be  chosen  must  make 
it  possible  to  increase  the  muscular  activity  gradually  from  the  least 
to  the  most  intense  exertion,  either  slowly  or  quickly  covering  the 
necessary  period.  The  two  indications  in  question,  i.e.,  the  decom- 
position of  the  fat  and  the  preservation  and  increase  of  the  albumin 
of  the  body,  are  best  met  by  exercise  which  consists  in  walking  and 
climbing  in  open-air  health  resorts. 

Such  places  make  it  possible  to  increase  the  exercise  from  a  sim- 
ple walk  on  the  level  for  a  certain  length  of  time  up  to  the  climbing 
of  paths  having  an  incline  of  twenty  degrees;  beginning  with  a  few 
steps  and  gradually  increasing  to  an  hour's  walk  each  morning  and 
evening. 

For  those  health  resorts  I  have  selected  different  places  in  various 
climates  in  order  to  permit  of  treatment  being  carried  out  at  all  sea 
sons,  such  places  being  chosen  as  offer  the  advantage  of  proper  lay 
of  the  land  for  the  walking  and  climbing  exercises.  These  **  health 
paths"  are  located  partly  in  the  plane,  partly  winding  about  hills,  and 
are  divided  into  four  categories : 

Paths  of  tho  first     order  with  an  incline  from ! 0**  to   6' 

**       second    "  **  **  5'*  «  10' 

"       third       «  «  **  lO'^  «  15' 

"       fourth     «  «  «  up  to  20' 

The  paths  themselves  are  divided  by  columns,  wooden  poles  and 
other  signs  into  distances  corresponding  to  fifteen  (sometimes  ten) 
minutes'  normal  walking  time.  This  manner  of  dividing  the  path  is 
absolutely  necessary  for  measuring  the  amount  of  muscular  exercise 
prescribed.  If  we  let  the  patient  measure  the  exercise  by  the  watch, 
the  work  done  will  rarely  accord  with  the  patient's  strength  and  will 
not  meet  the  indication  of  the  given  case. 

The  lazy  and  indolent  patient  will  limit  his  exercise  to  the  short- 
est possible  walk  and  do  but  imperfect  and  unsatisfactory  work,  while 
the  overzealous  walks  or  climbs  in  the  same  time  i>ossibly  twice 
as  much  as  is  good  for  him,  and  thus  overexerts  himself. 
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By  dividing  up  the  -paihs  in  the  way  described  we  can  regulate  the 
mechanical  element  of  treatment  in  the  most  accurate  manner,  and  at 
the  same  time,  in  the  individual  case,  we  may  increase  the  work  ac- 
cording to  the  indications,  such  as  the  state  of  the  heart's  strength 
and  of  that  of  the  general  muscular  system,  by  advising  a  walk  on  an 
incline  from  0  to  16°  and  20°,  and  from  a  short  time  up  to  a  number 
of  hours. 

At  these  health  resorts  the  paths  are  marked  by  differently  colored 
signs ;  the  level  paths  are  indicated  by  red,  those  having  slight  in- 
cline by  blue,  and  those  of  greater  incline  green  or  violet,  and  finally 
those  of  the  largest  admissible  incline  yellow.  The  time  (10  to  15 
minutes)  is  indicated  by  marks.  There  are  a  number  of  these  resorts 
in  Germany,  Austria-Hungary,  and  Switzerland. 

Patients  who  have  already  visited  other  regional  health  resorts 
and  have  some  experience  in  gymnastic  treatment  may  carry  out  a 
**  terrain"  cure  also  at  Ischl  and  at  various  other  places  in  the  Salz- 
kammergut  and  the  Bavarian  Alps.  The  measure  of  exercise  to  be 
performed  may  be  regulated  with  a  pedometer  instead  of  in  the  way 
mentioned,  but  only  if  the  patient  has  a  good  instrument  at  his  com- 
mand, which  is  not  always  the  case.  The  so-called  pedometers  are 
mostly  imreliable  and  fail  to  register,  say,  one  hundred  steps  out 
of  a  possible  one  or  two  thousand,  or  else  they  record  as  a  step  the 
slightest  movement  of  the  body.  In  using  these  instruments  on  cer- 
tain inclines  they  must  always  be  carefully  watched  and  controlled. 

Distribution  of  Work, 

The  work  is  distributed  according  to  the  force  of  the  heart,  the 
state  of  nutrition  and  strength  of  the  patient,  the  character  of  the 
affection,  whether  of  the  anaamic,  plethoric,  or  hydrsemic  form,  and 
the  complications. 

1.  K  the  force  of  the  heart  is  sufficient  and  a  plethoric  condition 
is  present  the  patient  may  be  allowed  from  the  beginning  to  take 
walks  of  the  first  and  second  varieties,  viz.,  those  having  an  incline  of 
5  to  15  degrees,  and  he  may  be  permitted  to  pass  over  six  to  eight 
units  of  distance,  the  return  course  not  being  reckoned  in,  and  the 
exercise  may  be  distributed  over  the  morning  and  afternoon  hours 
according  to  circumstances. 

Taking  normal  walking  time  as  a  standard,  this  work  of  six  to 
eight  distance-units  would  require,  including  going  and  coming,  three 
to  four  hours.  The  patient  himself  can  employ  as  much  time  as 
necessary  for  this,  and  his  attention  should  be  called  to  the  point 
that  it  does  not  matter  how  long  he  takes  to  cover  the  distance,  say. 
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of  six  units.  The  main  point  is  that  the  work  is  done.  Later  on 
the  work  is  increased  or,  according  to  circumstances,  decreased,  from 
time  to  time.  Days  of  rest  may  be  interspersed  in  order  to  pro- 
tect against  over-exertion. 

Paths  of  the  fourth  order  up  to  20  degrees  can  only  be  made  use 
of  from  time  to  time,  in  case  the  heart  is  perfectly  strong  and  the  gen- 
eral condition  has  been  so  far  brought  back  to  the  normal  that  it 
insures  the  preservation  of  the  heart's  force.  The  patient  must  be 
impressed,  no  matter  what  curative  walking  exercise  he  takes,  not  to 
hold  the  breath,  but  to  breathe  in  and  out  deeply  and  quietly.  If  he 
gets  short  of  breath  during  the  walk  he  is  to  adapt  his  gait  according 
to  the  capacity  of  his  lungs,  a  step  being  counted  to  each  inspiration 
and  expiration.  It  is  also  admissible  for  the  patient  to  breathe  dur- 
ing a  short  time,  say  for  five  minutes,  when  he  is  walking  on  paths  of 
the  second  or  third  order,  in  an  interrupted  {staccato)  way ;  that  is, 
to  follow  an  inspiration  by  two  expirations  in  such  a  way  that,  for  in- 
stance, two  steps  coincide  with  one  inspiration  and  two  steps  with  two 
expirations ;  in  this  broken  manner  of  breathing  perfect  expiration  is 
secured  and  also  thorough  inspiration.  At  the  same  time  the  two 
expiratory  efforts,  if  they  are  somewhat  intensified,  exercise  a  certain 
slight  pressure  eflfect  over  the  heart's  surface,  which,  received  and 
collected  by  the  heart  action,  has  the  efi'ect,  as  it  were,  of  an  invig- 
orating massage  to  the  heart  muscle. 

2.  If  the  heart  action  has  become  more  or  less  imi)aired,  as  is  the 
case  in  the  anaemic  and  still  more  in  the  hydrepmic  form,  it  is  best  to 
begin  with  paths  of  the  first  and  second  order  and  to  prescribe  accord- 
ing to  the  general  conditions  present  four  to  five  lengths  of  distance, 
more  on  the  level  and  less  on  the  incline,  and  slowly  to  increase  the 
work  in  proportion  to  the  strength  gained,  up  to  six  and  eight  dis- 
tance-units. In  these  cases,  more  than  in  those  previously  discussed, 
the  greatest  attention  must  be  paid  to  the  manner  of  breathing.  If 
air  is  not  freely  enough  admitted  through  the  nose,  thus  doing 
away  with  the  frequent  difficulty  of  respiration  often  coming  on  sud- 
denly, the  patient  must  breathe  with  open  mouth  and  bring  the  efforts 
at  breathing  into  rhythmical  relation  with  the  pace.  One  to  two  steps 
must  correspond  to  the  inspiration  and  the  same  number  to  the  expi- 
ration, or,  if  interrupted  breathing  is  for  a  time  resorted  to,  with  two 
expirations,  and  the  latter  must  be  performed  with  a  little  more  force. 
Only  aftei'  a  longer  period^  two  to  three  weeks,  according  to  the 
severity  of  the  case,  and  under  the  condition  that  the  heart  muscle 
is  sufficiently  accustomed  to  the  exercise  and  properly  strengthened, 
the  paths  of  the  third  order  (up  to  15°  incline)  are  to  be  chosen. 
The  paths  of  the  fourth   order  will  either  not  come  into  requisi- 
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tion  at  all  or  will  be  used  only  in  exceptional  cases  where  the 
patient  is  to  be  considered  as  in  perfect  health.  After  a  year  or 
so  these  paths  may  be  used  more  frequently  by  those  who  were 
formerly  under  treatment,  and  these  patients  may  also  try  moun- 
tain climbing.  Here,  more  so  than  in  the  previous  class  of  cases, 
muscular  work  must  be  regulated  so  as  to  be  spread  over  a  more  ex- 
tended period  and  to  correspond  with  the  patient's  strength,  being 
gradually  increased.  Aside  from  an  increased  burning  up  of  the  fat 
there  must  be  an  increase  in  the  albumin  in  order  to  enhance  the  de- 
velopment of  blood  and  muscles,  and  to  favor  the  processes  of  nutrition 
and  growth.  This  is  done  not  alone  by  augmenting  the  albuminous 
food,  but  rather  by  strengthening  the  muscles  and  making  their  ac- 
tion more  eflfective.  The  strengthening  of  the  heart  and  the  develop- 
ment of  all  the  other  muscles  of  the  body  take  place  in  the  same 
manner  by  reduction  of  the  fat  deposited  upon  and  interspersed 
between  their  fibres.  These  changes  in  nutrition  finally  result  in  a 
clearly  demonstrable  decrease  in  the  dilatation  of  the  heart.  The 
percussion  dulness  of  the  heart  may  also  be  diminished  by  atrophy 
of  the  fat  and  by  more  powerful  contraction  of  the  strengthened 
heart  muscle. 

3.  Sclerosis  and  atheroma  of  the  vessels  form  the  most  danger- 
ous complications  in  respect  to  mechanical  treatment;  affections  of 
the  coronary  artery  and  its  branches  and  of  the  arteries  of  the  brain 
are  the  most  serious.  Where  the  development  of  a  sclerosis  is  to  be 
dreaded,  possibly  on  account  of  hereditary  disposition,  a  uric-acid, 
atheromatous,  or  gouty  diathesis,  we  must  try  to  counteract  these 
affections  as  early  as  possible.  Besides  the  ordering  of  a  suitable  diet 
and  limiting  the  use  of  alcohol,  we  have  in  ivalking  and  climbing  exer^ 
cise  a  powerful  remedy  to  stimulate  the  nutrition  of  the  vessels,  and  the 
elasticity  and  contractility  of  their  muscular  elements.  This  consti- 
tutes, as  it  were,  a  gymnastic  exercise  of  the  blood-vessels. 

After  walking  for  a  certain  period,  especially  climbing  mountain 
paths,  the  arteries  dilate,  become  distended,  while  the  increased 
blood-pressure  removes  all  existing  stasis,  a  condition  which  may  re- 
main not  only  for  the  few  hours  during  the  exercise  but  also  for  ten  to 
twelve  hours  and  more  after  it  has  been  accomplished.  Consequently 
in  such  cases  as  do  not  yet  clearly  show  arterial  changes,  paths  of 
the  first,  second,  and  third  order  according  to  the  rules  and  cau- 
tions laid  down,  may  be  advised,  always  taking  into  account  the  state 
of  nutrition  and  the  power  of  the  heart  action.  If,  however,  sclerotic 
changes  of  the  arteries  have  already  become  established,  if  sclerosis 
can  be  demonstrated  or  is  probably  present,  the  walking  exercise  and 
climbing  must  undergo  further  restrictions,  in  which  case  the  rules 
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given  under  2  have  to  be  modified  bo  that  in  the  beginning  especially, 
every  marked  increase  of  the  blood  pressure  is  avoided,  so  that  only 
paths  of  the  first  and  second  order  are  used,  and  so  that  exercise  is 
limited  to  rarely  more  than  two  to  four  units  of  distance.  Later  on  if 
the  heart  force  has  improved,  and  there  is  no  palpable  increase  in  the 
sclerotic  condition,  paths  of  the  third  order  may  be  resorted  to  and 
exercise  may  advance  to  several  units,  especially  on  level  paths  or  those 
of  slight  incline.  If  atheroma  of  the  blood-vessels  has  develox)ed, 
the  walking  and  climbing  exercises  must  be  regulated  more  cau- 
tiously and  limited  to  paths  of  the  first  and  second  order  and  to  a 
small  number  of  distance  units.  In  no  case,  however,  should  exer- 
cise be  altogether  dispensed  with. 

The  minutest  precaution  is  indicated  in  sclerosis  of  the  coronary 
arteries,  whether  this  affection  is  only  supposed  to  be  present  or 
whether  stenocardic  attacks  have  already  occurred.  In  regard  to 
exercise  in  these  cases  the  smallest  amount,  taken  on  almost  exclu- 
sively level  paths,  is  to  be  advised,  but  it  is  to  be  altogether  for- 
bidden only  in  exceptional  cases  where  there  are  frequently  recurring 
attacks,  since  with  absolute  rest,  disturbances  of  nutrition  and  cir- 
culation, those  of  the  heart  included,  will  soon  grow  worse  and  induce  a 
condition  of  weakness ;  this  is  not  the  case  if  the  muscular  apparatus 
is  kept  active.  If  myocarditis,  a,  pronounced  albumimLria,  and  general 
cedema  have  already  appeared,  while  the  insufficiency  of  the  heart 
muscle  has  gained  headway  through  sclerotic  changes,  rest  and  medi- 
cinal treatment  alone  are  capable  of  preserving  the  patient*s  life  for 
some  time.  Likewise  if  symptoms  from  the  side  of  the  brain  have 
shown  themselves  along  with  sclerosis  and  atheroma,  congestive  con- 
ditions, dizziness,  if  apoplexy  is  threatening  or  a  cerebral  thrombosis 
or  hemorrhage  has  already  occurred,  a  strictly  mechanical  treat- 
ment by  walking  and  climbing  exercise  is  best  dispensed  with. 
The  treatment  will  then  aim  at  stimulation  of  nutrition  and  circula- 
tion by  ordering  short  walks  on  the  level  which,  under  these  condi- 
tions, will  in  nowise  endanger  the  patient. 

The  presence  of  diabetes  mellitus  does  not  modify  the  rules  of 
mechanical  treatment  (see  below) . 

Finally  as  regards  the  time  of  day  at  which  the  cure-walks  are  to 
be  undertaken,  the  morning  and  late  afternoon  hours  are  those  best 
adapted  to  the  purpose,  because  the  stomach  is  least  filled  at  these 
times  and  digestion  has  already  progressed  to  a  certain  extent.  Im- 
mediately after  a  hearty  meal  a  walk  must  never  be  undertaken,  nor 
must  the  patient  perform  any  other  kind  of  bodily  exercise.  After 
the  noonday  meal  he  must  rest  for  an  hour,  including,  possibly,  a 
quarter  to  a  half  hour's  nap. 
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Muscular  Eocercwe  of  Other  Kinds. 

Muscular  work  without  the  adv^tage  of  adapting  it  rigorously  to 
each  particular  case,  may  of  course  be  prescribed  in  various  other 
ways,  but  all  methods  aiming  at  this  are  inferior  to  walking  and 
climbing  at  special  health  resorts  (Terrain  Curorte).  They  are  most 
admissible  in  those  cases  in  which  a  visit  to  these  health  resorts,  or 
walking  and  climbing  exercise  is  not  practicable  for  one  reason  or 
another.  I  have  pointed  out  elsewhere  the  insufficiency  of  Swedish 
gymnastics  by  figuring  out  the  greatest  decomposition  of  fat  in 
the  time  set  down  for  these  exercises  based  upon  observations 
upon  forced  muscular  work  (Pettenkofer  and  Voit) .  Practical  expe- 
rience in  using  these  methods  agrees  perfectly  with  the  computa- 
tions which  have  been  made.  The  decomposition  of  fat  which  is  thus 
accomplished  is  too  insignificant  and  insufficient  when  we  consider 
what  an  immense  amount  of  fat  has  to  be  done  away  with.  The 
results  are  better  from  the  working  machines  (Gaertner's  ergostat). 
The  apparatus  consists  in  a  turning  wheel  which  is  balanced  by  a 
weight  fixed  to  a  lever  and  which  oflfers  resistance  to  eflforts  at  turning 
according  to  the  weight  attached.  The  motion  of  the  apparatus  de- 
pends upon  the  position  the  patient  assumes  while  working  it. 
When  disturbances  in  the  circulation  and  respiration  are  present, 
such  as  heart  insufficiency,  stasis  in  the  venous  system,  as  is  the 
case  in  obesity  with  fatty  heart,  especially  in  the  anaemic  and  hy- 
drsemic  class  of  cases,  the  slightest  upward  pressure  upon  the 
heart  and  lungs  will  cause  dyspnoea,  making  it  impossible  to  employ 
the  apparatus  without  injury  to  the  patient.  Even  if  the  latter  as- 
sumes different  positions  from  time  to  time,  which  according  to 
Qaertner  must  correspond  to  the  various  phases  of  respiration,  it  will 
make  no  difference  in  the  result.  The  apparatus  can  only  be  used  in 
the  first  stages  of  the  plethoric  form  if  the  heart  is  still  intact. 

The  same  limitations  concern  likewise  other  methods  of  work,  such 
as  sawing  and  splitting  wood,  rough  games,  dumb-bell  gymnas- 
tics, etc.  These  can  only  be  used  in  cases  where  the  heart  is  still 
capable  of  normal  effort,  and  where  dilatation  of  the  heart  from  ex- 
cessive work  is  not  to  be  dreaded.  This  concerns  again  cases  of 
plethora  in  the  fii*st  stages  of  obesity,  but  even  here  the  work  done 
must  be  under  the  constant  supemsion  of  the  physician,  and  the  pa- 
tients must  never  be  lost  sight  of  for  too  long  a  period,  since  just 
when  treatment  is  being  most  efficacious,  if  a  rapid  decrease  of  fat 
takes  place,  over-exertion  of  the  heart  may  easily  occur.  In  this  con- 
nection I  want  to  call  attention  to  the  fact  that  by  increasing,  muscu- 
lar activity  alone  without  suitable  diet  (Bunge) ,  fat  reduction  is  not 
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readily  brought  about  (Banting),  and  in  those  cases  where  neverthe- 
less an  occasional  effect  has  been  observed,  it  was  after  all  due  to  a 
diminished  ingestion  of  fat-forming  substances  and  the  burning  up 
of  the  stored  body-fat,  factors  which  may  have  escaped  observation. 

Accessory  Measures  and  Procedures. 

Other  measures  in  the  treatment  of  obesity,  such  as  removal  of 
tight  and  laced  articles  of  dress,  cold  ablutions,  frictions,  sponging 
of  the  breast  and  abdomen,  arms,  legs,  and  buttocks,  and  hot  foot-, 
arm-,  or  head-baths — in  short  partial  applications  of  cold  and  heat 
(Schweninger)  are  only  to  be  considered  as  of  some  sanitary  and 
hygienic  value,  but  not  as  having  the  slightest  influence  upon  fat 
reduction. 

The  decomposition  of  fat  accomplished  by  regulating  the  warmth 
of  the  body  (Kubner)  as  by  the  cold-water  bath  or  steam  and  hot-air 
bath,  is  very  slight  and  of  no  essential  value. 

Self-applied  massage,  as  in  pressing,  kneading,  pinching  of  the 
abdomen,  breasts,  hips,  buttocks,  etc.,  has  been  recommended,  but 
such  mechanical  treatment  can  have  no  effect  whatsoever  upon  the 
circulation  as  is  claimed,  nor  will  it  produce  the  slightest  decom- 
position of  fat.  At  best  a  partial  dilatation  and  contraction  of  the 
blood-vessels  is  brought  about  by  the  mechanical  irritation;  this, 
however,  produces  no  marked  influence  upon  the  general  circulation 
nor  upon  the  process  of  fat-reduction.  The  muscular  work  which  is 
performed  by  the  patient  while  he  kneads,  pinches,  and  rubs  himself 
can  alone  be  of  any  benefit  in  securing  reduction,  and  this  again  can 
only  be  estimated  as  of  minimal  importance. 

Attempts  to  explain  the  changes  by  employing  the  phrase  "  stimu- 
lation of  metabolism  "  (an  expression  which  was  coined  to  explain 
and  elucidate  everything  and  which  is  supposed  to  mean  stimulation 
of  local  and  general  circulation)  are  entirely  without  foundation,  since 
these  procedures  influence  everything  else  except  the  processes  in 
question. 

Balneological  and  Hydrotherapeutical  Tbeatment. 

The  springs,  so  popular  for  ages,  which  yield  cold  alkaline  and 
saline  waters,  such  as  Marienbad,  Tarasp,  etc.,  and  which  contain 
beside  sulphate  of  soda,  bicarbonate  of  soda  in  large  quantities,  can- 
not be  considered  specifically  efficacious  in  the  treatment  of  obesity, 
a  resulting  decomposition  of  fat  not  having  as  yet  been  demonstrated. 
Cures  with  these  mineral  waters  can  only  be  looked  upon  as  adjuvant 
to  dietetic  and  mechanical  treatment  in  the  first  stages  of  obesity, 
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abdominal  plethora,  and  chronic  stasis  of  the  large  intestines.  After 
the  use  of  Glauber's  salts  and  other  salines  the  cathartic  action  of 
which  consists  principally  in  exciting  intestinal  peristalsis,  the  faeces 
contain,  according  to  Eadziejewski's  experiments,  large  quantities  of 
peptones  from  the  small  intestine  and  of  faty  and  indeed  in  much  larger 
quantities  than  is  found  normally.  These  substances  escape  digestion 
and  absorption  because  of  the  excessive  and  violent  peristalsis,  and 
are  thrown  off  without  being  made  use  of.  The  cures  at  Marienbad, 
Tarasp,  etc.,  are  in  consequence  essentially  starvation  cures,  which 
prevent  part  of  the  nourishment  from  being  used  in  the  economy. 
Obese  patients  with  anaemia  and  hydraemia,  whose  quantity  of 
body  albumin  has  already  suffered  loss,  and  who  no  longer  con- 
sume an  excessive  quantity  of  food,  always  do  badly  under  the 
pi'ocefis  of  throwing  off  unused  food  substances  containing  both  al- 
bumin and  fat-forming  material,  and  the  conditions  of  weakness 
promptly  setting  in  prevent  a  continued  extensive  use  of  these 
mineral  waters. 

The  cathartic  mineral  ivaters  are  only  to  be  used  in  cases  where  a 
slight  starvation  cure  can  still  be  well  borne,  as  in  the  plethoric  form 
of  obesity  affecting  individuals  who  are  accustomed  to  the  pleasures 
of  a  rich  table  with  great  variety  of  dishes  and  of  drinks,  and  who 
have  developed  a  chronic  dilatation  of  the  stomach  and  intestines. 
The  discrepancy  between  supply  and  waste  in  these  cases  is  corrected 
by  the  laxative  action  of  mineral  waters.  The  surplus  taken  in  by 
the  mouth  leaves ihe  body  unused,  per  anum.  The  action  of  the  min- 
eral water  may  be  likened  in  its  effect,  mutatis  mutandis^  to  that  of  the 
peacock  feather  used  by  the  ancient  Roman  in  his  banquet  feasts. 
The  diet  employed  during  these  mineral-water  cures,  which  aims  more 
or  less  at  a  diminution  of  fat-formation  and  is  far  inferior  in  quan- 
tity to  the  excessive  diet  of  obese  persons  in  general,  suffers  a  further 
reduction  through  the  alkaline  and  saline  waters,  and  nutrition  is 
correspondingly  diminished. 

Of  advantageous  influence,  however,  is  the  action  of  the  waters 
mentioned  above,  upon  the  abdominal  plethora  existing  in  these 
cases,  upon  the  stasis  in  the  portal  circulation,  in  the  hemorrhoidal 
vessels,  and  in  the  disturbances  of  the  stomach,  intestines,  and  genito- 
urinary apparatus,  referred  to  in  the  chapter  on  symptomatology. 
The  success  which  may  follow  is  often  very  decided  and  is  increased 
furthermore  by  a  combination  with  walking  and  climbing  exercise,  or 
better,  by  a  "  terrain  cure  "  strictly  adapted  to  the  power  of  the  heart's 
action  and  the  general  strength  of  the  patient. 

We  can  sum  up  the  indications  for  mineral-water  cure  briefly  by 
stating  that  they  are  only  to  be  recommended  in  the  first  stages  of 
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obesity  of  plethoric  character,  in  disturbances  of  the  portal  system,  and 
in  advanced  cases  where  these  disturbances  prevail. 

In  order  to  accomplish  the  above  result  it  is  ahaoluiely  requisUe 
that  the  mineral  water  should  not  be  retained  in  the  system,  but  that 
it  quickly  produce  emptying  of  the  bowels  and  is  thus  eliminated. 
Therefore  if  catharsis  does  not  take  place  the  two  other  therapeutical 
effects,  as  pointed  out  above,  are  obviously  excluded;  now  comes  into 
consideration,  on  the  other  hand,  the  influence  of  increased  fluid  sup- 
ply upon  the  heart  and  vascular  apparatus  as  well  as  the  effect  of  the 
sulphate  of  sodium  contained  in  the  water  upon  the  blood. 

It  is  therefore  always  necessary  to  regulate  the  quantity  of  the 
mineral  water  exactly  acco^'ding  to  the  result  of  experimental  research 
and  to  subtract  it  from  the  total  amount  of  fluid  which  the  patient 
may  be  allowed.  Experimentation  will  demonstrate  whether  distur- 
bances of  circulation  have  taken  place  through  the  inability  of  the 
vascular  system  to  accommodate  itself  to  the  fluids  taken  in  and  to 
excrete  the  same. 

A  course  of  mineral  water  doubtlessly  yields  better  results  if  car- 
ried out  at  a  watering-place  than  if  attempted  at  home  under  the 
usual  conditions  which  have  been  only  slightly  changed.  At  the 
resort  the  patient  not  only  takes  his  daily  quantity  of  water  regularly 
as  prescribed,  but  the  diet  also  is  perfectly  adapted  to  the  treatment. 
Furthermore  example  and  the  disquieting  stories  in  circulation  among 
the  guests  concerning  the  bad  consequences,  for  instance,  catarrh  of 
the  stomach  and  intestines,  colics,  diarrhoeas,  and  other  distressing 
conditions  caused  by  overloading  the  stomach,  prevent  even  the  gour- 
mands who  are  accustomed  to  a  bountiful  table  from  trespassing  be- 
yond the  prescribed  diet  limits. 

Likewise  there  are  provided  at  these  places  walks,  and  the  strict 
advice  of  the  physician  and  the  emulation  of  the  patients  among 
themselves  induce  even  the  easy-going  and  lazy  patient,  in  the  ma- 
jority of  cases,  to  perform  sufficient  bodily  exercise  to  reduce  his 
weight  by  a^few  pounds  at  least. 

Since  the  patient,  after  having  gone  through  a  mineral-water 
course,  relapses  into  the  old  routine  life,  it  is  necessary  to  repeat  the 
cure,  as  a  rule,  the  following  year. 

After  some  years,  however,  disagreeable  consequences  follow  either 
gradually  or  suddenly  with  the  usual  decrease  in  weight  of  greater  or 
lesser  extent.  After  a  limited  use  of  the  strongly  cathartic  min- 
eral waters,  which  cause  the  albumin  as  well  as  the  fat-forming  sub- 
stances to  leave  the  intestinal  tract  without  having  been  of  use  in  the 
economy,  the  patients  feel  extremely  weak  and  debilitated.  The  phy- 
sician as  well  as  the  patient  himself  under  these  circumstances  be- 
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comes  afraid  to  continue  treatment  in  the  usual  manner.  Changes  are 
made  in  the  quantity  and  quality  of  the  mineral  water,  and  after  a 
time  their  use  is  entirely  given  up  and  some  other  method  of  treat- 
ment is  tried. 

The  reason  why  this  peculiar  change  takes  place  during  a  course 
of  mineral  water,  lies  in  the  transition  of  the  plethoric  form  into  the 
anaemic  and  hydraemic,  which  means  a  considerable  decrease  in  the 
amount  of  albumin  of  the  body,  a  growing  insufficiency  of  the  heart, 
and  an  accumulation  of  water  in  the  blood  and  tissues.  If  in  such 
cases  the  cure  is  continued  in  spite  of  these  warning  symptoms, 
dropsy  will  soon  develop  and  the  life  of  the  patient  will  be  imme- 
diately endangered. 

For  the  anoemicform  of  obesity  the  indications  have  also  been  for- 
mulated— the  use  of  slightly  cathartic  mineral  water  containing  at 
the  same  time  a  certain  quantity  of  iron.  For  instance,  the  waters 
at  Franzensbad,  Tarasp,  Kissingen,  Wiesbaden,  Cudowa,  and  others. 
The  success  which  has  been  noted  following  the  use  of  these  waters 
is  not  so  much  due  to  the  tonic  effect  of  the  iron  in  the  water  as  to 
the  general  dietetic  rigime  carried  out  at  such  resorts. 

Besides  these,  many  other  both  natural  and  artificial  iron  waters 
and  iron  preparations  are  made  use  of :  the  waters  of  Levico  (weaker 
and  stronger  springs),  Eoncegno,  the  Guberquelle  (containing  iron 
and  arsenic),  pyrophosphate  of  iron  water,  etc. ;  Blaud's  pills,  ferri 
albuminas  and  ferri  manganas,  the  hemalbumin  and  haemoglobin 
preparations,  and  still  others. 

Hydrotherapy  is  often  employed  in  the  treatment  of  obesity.  The 
real  benefit  derived  from  cold  as  well  as  from  hot  steam  baths  is 
very  slight,  according  to  the  experiments  of  Bubner  made  upon  the 
regulation  of  heat,  and  especially  in  reference  to  such  baths.  I  have 
pointed  this  out  in  my  "General  Therapy  of  Circulatory  Distur- 
bance," 4th  edition,  p.  320  et  seq.  With  cold  baths  of  15°  C.  and  of 
a  quarter-hour  duration  (the  extreme  possible  limit),  10.7  grams  of  fat 
are  decomposed  (Eubner)  and  this  figure  is  increased  to  19.7  grams 
through  the  cooling-off  process  and  the  after-effects.  Ten  baths  of  a 
half-hour's  duration  each  will  only  decompose  394  grams  of  fat,  and 
in  order  to  use  up  four  kilograms  of  fat  one  hundred  such  baths  would 
be  necessary,  provided  any  one  could  stand  such  continuous  bathing. 
This  shows  the  slight  effect  of  such  baths  where  we  have  to  deal  with 
a  body  weighing  from  110  to  120  kilos  (240  to  260  pounds)  and  over. 
In  steam  and  hot-air  baths  decomposition  of  fat  is  at  any  rate  so 
slight  that  they  have  practically  no  therapeutic  value.  The  great  loss 
of  weight  noted  after  such  baths  has  for  its  explanation,  according  to 
Buhner's  and  my  own  experiments,  the  extensive  loss  of  water  during 


718  OERTEL— OBEsrry. 

the  sweating  in  the  baths.  Cold  baths  are,  however,  to  be  made  use 
of  as  adjuvant,  stimulating,  and  generally  invigorating  means.  They 
may  be  so  combined  with  the  terrain  cure,  i.e.,  the  fat-reduction 
through  walking  and  climbing  exercises,  that  the  time  of  the  after- 
effect of  the  bath  is  made  use  of  for  such  exercises.  At  this  time, 
the  regulation  of  body  heat  and  the  whole  circulatory  apparatus 
are  under  the  influence  of  the  cold  water  just  used,  the  effect  of 
which  is  added  to  that  of  the  terrain  cure.  The  action  of  the 
heart  has  been  strengthened  by  the  thermal  stimulation.  The  heart 
beats  slower,  the  blood  is  driven  into  the  dilated  network  of  pe- 
ripheral arteries  under  a  stronger  impulse  and  remains  longer  in  the 
cool  skin  (Wintemitz). 

Dry  warm-air  baths,  hot-air  baths,  and  Eoman  baths  are  princi- 
pally to  be  used  in  anaemic  and  hydrsemic  cases  in  order  to  reduce 
the  amount  of  water  accumulated  in  the  blood  and  tissues.  They 
must  be  employed  in  combination  with  a  decrease  in  the  supply  of 
liquids  as  mentioned  above.  Steam  baths  are  not  so  well  suited  to 
obese  patients  with  circulatory  disturbances,  since  the  air  saturated 
with  steam  frequently  interferes  with  respiration  and  causes  dysp- 
noeic  symptoms  and  asthma.  The  number  of  Boman  baths  allowed 
ought  not  to  exceed  three  per  week.  The  patient  remains  under  con- 
stant observation  of  the  physician  and  undergoes  frequent  examina- 
tion. Threatening  symptoms  from  the  side  of  the  brain,  the  respi- 
ratory, and  the  circulatory  apparatus  obviously  contra-indicate  the 
use  of  these  baths. 

After-treatment  and  Subsequent  Mode  of  Life. 

After  the  masses  of  fat  accumulated  to  excess  in  the  body  have 
been  burned  up  and  the  normal  condition  between  the  albumin  and 
fat  has  been  re-established,  there  remains  the  further  task  of  preserv- 
ing for  the  future  the  condition  which  has  been  attained. 

The  means  and  methods,  especially  the  mode  of  life  through 
which  the  patient  has  regained  his  normal  state,  must  be  kept  up  in 
their  general  outlines,  and  everything  must  be  removed  which  might 
favor  renewed  accumulation  of  fat.  The  rules  according  to  which  the 
former  patient  must  regulate  his  life  consist,  as  did  the  treatment,  in 
proper  nourishment,  i.e.,  diet,  muscular  activity,  exercise,  and  finally 
regulation  of  the  amount  of  fluids  of  the  body. 

a.  Diet — This  has  to  be  regulated  in  general  according  to  the 
form  of  obesity  previously  treated,  whether  the  plethoric,  or  the 
anaemic,  or  the  hydraemic  form,  and  it  jnust  agree  with  the  former 
diet  under  which  the  patient  recovered.    In  the  plethoric  form  the 
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amount  of  fat  and  carbohydrates  must  be  kept  within  a  certain  limit, 
while  albuminous  food  must  form  the  bulk  of  the  meal.  The  amount 
of  fluid  taken  in  may  vary  between  1,500  and  2,000  c.c.  according 
to  the  condition  of  the  circulatory  apparatus.  It  ought,  however,  to 
contain  little  alcohol,  sugar,  or  malt.  Strong  wines  are  prohibited 
and  but  little  beer  is  allowed.  In  the  anaemic  form,  where  danger  of 
a  loss  of  albumin  is  still  present,  carbohydrates  together  with  a  suffi- 
cient diet  of  albumin  may  be  allowed  in  a  somewhat  larger  proportion, 
since  they  greatly  favor  the  preservation  of  the  latter.  On  the  other 
hand  the  amount  of  fat  taken  should  be  small.  The  list  of  liquids, 
which  in  women  should  never  exceed  an  amount  representing  1,200 
to  1,500  c.c,  can  include  strong  wines  and  beer  in  small  quantities, 
according  to  the  state  of  nutrition  and  general  condition  of  strength. 
They  should  be  limited  in  amount  or  entirely  omitted  if  the  pa- 
tient's state  of  health  no  longer  requires  them,  or  a  sufficient  forma- 
tion of  fat  makes  itself  noticeable. 

If  hydraemia  has  already  been  in  existence  and  if  a  loss  not  only 
of  albumin  but  also  of  fat  has  occurred,  fat  as  well  as  carbohydrates 
have  to  be  admitted  to  the  diet  list,  but  only  to  such  an  extent  that 
the  patient  never  takes  an  insufficient  amount  of  albuminous  food. 

In  sclerosis,  either  already  present  or  threatening,  alcoholic  bev- 
erages must  be  avoided  as  much  as  possible  and  allowed  only  tempo- 
rarily in  adequate  amount  where  there  is  indication  for  the  employ- 
ment of  stimulants.  The  amount  of  fluid  taken  must  be  limited  to 
the  smallest  quantity,  1,000  to  1,500  c.c,  and  is  best'  regulated 
according  to  the  results  of  experimental  research. 

Distribution  of  Diet. — According  to  my  experience,  which  is  the 
result  of  many  years  of  observation,  I  will  give  the  following  general 
rules  as  regards  the  distribution  of  the  diet,  without  anticipating 
rules  for  the  individual  case : 

Morning:  A  cup  of  coffee  or  tea  with  some  milk,  150  to  200  c.c, 
and  75  grams  of  bread. 

Forenoon :  In  cases  of  preceding  anaemia  and  hydrsemia  one  to 
two  soft-boiled  eggs  or  thirty  to  forty  grams  meat,  cold  or  freshly 
broiled,  100  c.c  wine  (in  conditions  of  weakness,  50  c.c  of  port 
wine,  and  a  little  bread) . 

Noon:  100  cc  soup;  150-200  grams  meat  of  various  kinds,  vari- 
ously prepared  boiled  or  broiled  beef,  veal,  game,  or  fowl  not  too 
fat,  salad  or  easily  digested  vegetables  at  discretion;  likewise  fish 
cooked  without  much  grease,  25  grams  of  bread  or  some  other  fari- 
naceous food,  at  most  100  grams;  for  dessert  fruit  100  to  200 
grams,  best  fresh  or  preserved  (especially  after  Naegeli's  method) « 
For  drink  J  to  ^  litre  of  light  wine  or  beer ;  some  water. 
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Afternoon:  Again  160  to  200  c.c.  coffee  or  tea  with  abont  i  litre 
of  water,  bread  about  25  to  50  grams  if  there  is  a  desire  for  it. 

Evening :  Meat  as  above,  or  eggs,  25  grams  of  bread,  i>os8ibly  a 
little  cheese,  salad,  and  fruit.  Beverages:  Wine,  with  or  without 
water,  or  beer,  best  taken  some  time  after  the  meal,  up  to  300  or  500 
c.c.  Delicacies,  oysters,  caviar,  etc.,  by  reason  of  their  nourishing 
qualities,  may  be  eaten  before  or  between  meals,  but  so  that  they  do 
not  too  much  augment  the  total  quantity  of  the  food. 

6.  As  to  what  concerns  the  second  object  of  treatment,  viz.,  the 
preservation  of  the  lieart  jxncer,  accumulaiion  of  albumin^  and  the  6Mrw- 
ing  up  of  tlie  superfluous  fat,  the  patient  after  recovery  has  still  to  pay 
special  attention  to  exercise  of  the  body  and  gymnastics :  daily  walks 
of  an  hour  or  more  must  be  undertaken.  In  the  spring,  summer,  and 
fall  months  he  must  visit  a  terrain  cure  resort  or  some  other  place 
with  hilly  surroundings,  where  it  is  possible  to  use  paths  of  the 
proper  incline  such  as  he  has  become  acquainted  with  from  his  pre- 
vious stay  at  a  terrain  resort.  In  winter  or  in  unfavorable  weather 
gymnastics  x)erformed  in  the  various  institutions,  home  gymnastics, 
or  Swedish  movements,  work  with  the  ergostat,  splitting  of  wood, 
etc.,  must  constitute  the  mechanical  treatment.  It  must  be  left  to 
the  physician  to  regulate  and  watch  the  work. 

c.  Where  the  circulatory  apparatus  has  suffered  to  a  considerable 
extent,  where  congestions  of  its  venous  portion  have  made  their  ap- 
];)earance  and  entire  comx>ensation  has  not  been  effected,  the  regula- 
tion of  the  amount  of  fluid  taken  in  and  the  amount  of  urine  excreted 
must  be  carefully  watched  by  the  patient  after  his  recovery.  Experi- 
mental researches  comparing  the  amount  of  fluid  absorbed  with  that 
of  the  amount  of  urine  secreted  must  be  undertaken  from  time  to 
time. 

If  the  danger  of  a  large  accumulation  of  water  in  the  blood  and  in 
the  tissues  reappears,  it  must  at  once  be  met  by  prophylactic  and 
curative  measures,  consisting  in  diminution  of  fluids  allowed  and 
in  stimulation  of  excretion,  by  encouraging  perspiration,  by  advising 
climbing  exercise,  Boman  baths,  Bussian  baths,  or  by  the  hypoder- 
mic administration  of  pilocarpine. 

Treatment  of  Lipogenods  Diabetes  Melltfus. 

The  chief  principle  in  the  treatment  of  diabetes  is  to  protect  the 
patient  against  the  loss  of  albumin.  If  he  has  not  as  yet  been  re- 
duced in  fat,  t.e.,  if  the  glycosuria  has  been  discovered  early  enough, 
the  preservation  of  the  proportion  is  easier  than  it  is  later  on  when 
he  has  already  lost  much  flesh.     By  putting  the  patient  on  a  purely 
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nitrogenous  diet  it  is  not  possible  even  in  diabetes  to  keep  his  body 
in  a  condition  of  nitrogen-equilibrium.  Purely  nitrogenous  food, 
meat  diet,  500  to  1,000  grams,  can  only  be  kept  up  for  a  short  time 
because  the  patient  not  only  soon  becomes  disgusted  with  it,  but  also 
is  scarcely  ever  able  to  eat  meat  enough  to  prevent  further  decompo- 
sition of  body  albumin ;  or  dyspeptic  symptoms  appear,  catarrh  of 
the  stomach  and  intestines  necessitating  an  absolute  change  of  diet. 

As  in  the  treatment  of  obesity  the  preservation  of  albumin  is 
closely  connected  with  the  taking  in  of  fat  and  carbohydrates,  and 
the  patient  has  to  take  a  sufficient  allowance  of  both  even  in  face  of 
the  danger  that  an  increase  of  carbohydrates  may  also  increase  his 
glycosuria.  In  cases  where  fat  does  not  well  agree  with  the  patient 
and  he  has  a  strong  desire  to  consume  large  quantities  of  the  carbo- 
hydrates, such  are  best  supplied  to  him  as  contain  a  large  proportion 
of  indigestible  cellulose,  as,  for  instance,  potatoes  and  black  bread, 
the  use  of  which  allows  of  a  further  introduction  of  sufficient  butter 
or  other  fat;  200  grams  of  potatoes  and  100  grams  of  black  bread 
correspond  only  to  100  grams  of  carbohydrates  of  which  furthermore 
only  about  90  grams  are  digested  and  absorbed. 

Where  the  desire  for  carbohydrates  is  not  so  pronounced  we  can 
better  choose  those  carbohydrates  which  take  up  but  a  small  volume, 
and  permit  instead  large  quantities  of  nitrogenous  food,  meat,  fatty 
meat,  sausages,  and  eggs.  At  the  same  time  bread,  cakes  baked  with 
levulose,  aleuronat  bread,  etc.,  can  be  given. 

Where  there  is  no  complication  through  disturbance  of  the  appe- 
tite, and  no  disinclination  for  a  preponderance  of  food  rich  in  albu- 
min, it  suffices  that  the  meals  have  a  composition,  taking  cognizance 
of  the  individuality  in  each  case,  as  is  indicated  in  the  diet  tables  I. 
and  II.  already  given. 

A  mode  of  living  adapted  to  the  special  case  must  be  adhered  to 
for  a  long  time,  often  even  for  years,  and  can  be  changed  only  in  case 
of  modification  in  the  nature  of  the  disease,  the  state  of  nutrition, 
and  complications  arising. 

Muscular  activity,  walking  and  climbing,  exercise  at  the  terrain 
cure  resort,  gymnastics,  etc.,  must  be  brought  into  requisition  not 
only  to  encourage  burning  up  of  the  fat  but  also  to  oxidize  the  sugar 
and  to  maintain  the  strength  and  substance  of  the  muscles.  If  dia- 
betic coma  is  threatened  we  must  exhibit  large  amounts  of  carbohy- 
drates in  order  to  retard  the  decomposition  of  albumin  which  occurs 
rapidly.  It  still  requires  careful  observation  to  determine  in  how  far 
we  can  accomplish  this  result. 

Medicinal  treatment  for  diabetes  does  not  exist.  Mineral-water 
cures  and  dietetic  treatment  in  Carlsbad  often  work  favorably,  and 
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we  would  not  hesitate  to  let  the  patient  go  through  the  conrse  of  treat- 
ment at  this  resort  if  it  seemed  otherwise  indicated. 

Medicinal  Treatment  of  the  Complications  and  the  Final  Stage. 

There  is  in  reality  no  such  thing  as  a  medicinal  treatment  of 
obesity.  Only  a  number  of  intercurrent  concomitant  and  dei)endent 
symx^toms  and  complications,  as  well  as  those  serious  and  hox>eless 
conditions  which  usher  in  the  final  stage  and  continue  until  death,  call 
for  medicinal  treatment. 

The  intestinal  symptoms,  accumulation  of  ingesta,  persistent 
constipation  and  coprostasis,  congestion  of  the  portal  system,  require 
the  use  of  more  or  less  active  cathartics.  Here  belong  the  various 
salts — Glauber,  Carlsbad,  Marienbad,  which  are  to  be  taken  in  table- 
spoonful  doses  in  a  glass  of  water,  morning  and  evening.  Further- 
more rhubarb,  aloes,  jalap  in  powder  or  pill  form,  cold  infusions 
of  senna  leaves  (deprived  of  the  resinous  substances),  castor  oil, 
preparations  of  cascara  sagrada  in  wine,  tablets,  or  pill  form, 
frangula,  tamarinds,  and  still  others.  These  medicines  can  be  in- 
tensified in  action  by  a  liberal  supply  of  water  in  injections,  or  in- 
jections of  cathartic  substances  or  glycerin,  massage,  or  electricity. 

Particular  attention  must  be  paid  to  intercurrent  febrile  disease. 
Since  the  loss  of  heat  from  the  surface  of  the  body  caused  by  cooling 
off,  or  a  cold  bath,  is  less  in  obese  patients  than  in  others,  the  use 
of  antipyretics  by  the  mouth  in  requisite  amount  must  supplement 
these  therai)eutic  measures,  with  the  proviso,  however,  that  they  do 
not  weaken  the  heart.  Any  further  modification  of  treatment  is  not 
indicated  by  the  presence  of  obesity.  We  have  only  to  carefully  ob- 
serve the  condition  of  the  heart  in  each  affection  and  every  phase  of 
it,  and  all  therapeutic  measures  must  be  regulated  according  to  the 
existing  strength  of  the  heart. 

Cold  ablutions,  cold  rubbings,  local  baths,  sitz  baths,  and  other 
hydrotherapeutic  procedures  are  furthermore  indicated  by  the  skin 
diseases  dei)endent  upon  obesity,  and  exercise  a  favorable  prophy- 
lactic as  well  as  curative  effect. 

Eczematous  inflammatory  processes,  seborrhoea,  require  medicinal 
treatment  on  the  one  hand  by  dusting  powders  made  from  lyco- 
podium  or  finely  powdered  starch,  to  which  benzoin  and  rose  oil 
may  be  added,  dermatol,  salicylic  acid,  tumenol,  etc.  Or,  on  the 
other  hand,  in  a  more  serious  eczematous  condition,  astringent  salves 
of  lead  or  zinc  preparations,  white  precipitate,  ichthyol,  calomel, 
solutions  of  boric  acid,  tannin,  sublimate,  emplastrum  diachyli 
HebrsB,  and  others. 
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More  advanced  degrees  of  seborrhoea  which  cannot  be  removed  by 
simple  lotions  will  furthermore  be  favorably  influenced  by  alcoholic 
or  ethereal  solutions,  eau  de  cologne,  etc.  These  ingredients  dissolve 
a  part  of  the  sebum  and  thus  remove  it. 

For  pruritus  the  best  remedy  is  tumenol  sidphone,  1  to  20.  If  arte- 
riosclerosis has  developed,  medicinal  treatment  is  unavoidable  aside 
from  the  dietetic-mechanical  treatment  which  has  to  cope  with  this 
affection.  For  affections  of  the  arteries  sodium  iodide,  in  doses  of  15 
to  30  grains  per  day,  may  be  tried.  This  remedy  alleviates  further- 
more the  attacks  of  dyspnoea  and  asthma  caused  by  the  sclerosis. 
If  uric-acid  diathesis  is  present  at  the  same  time  the  alkaline  waters, 
carbonate  of  sodium  and  lithium,  the  waters  of  Salzbrunn,  Ober- 
brunn,  Wildungen,  Bilin,  Fachingen,  the  Salvator  Spring,  Carlsbad, 
Miihlbrunnen,  Vichy,  Celestine  are  indicated,  and  their  admin- 
istration has  to  be  regulated  according  to  exi)erimental  researches 
which  are  first  to  be  made  in  order  to  find  out  the  amount  of  fluid 
which,  when  taken,  produces  the  most  extensive  secretion  of  urine. 

In  cases  of  stenocardiac  attacks  nitrite  of  amyl  3  to  5  drops, 
nitroglycerin  in  solution  (twenty  drops  of  a  0.3  per  cent,  to  1  per 
cent,  solution  in  6  ounces  water,  three  tablespoonfuls  daily,  or  tablets' 
each  containing  0.0005),  nitrite  of  sodium  (gr.  xxx. —  §  iv.,  three  tea- 
spoonfuls  daily,  the  last  to  be  taken  in  the  evening)  will  often  give  the 
patient  ease.  If  these  should  disappoint  in  action,  small  doses  of 
morphine  subcutaneously  applied  (gr.  i)  will  remove  the  painful  con- 
dition or  at  least  make  it  bearable.  Mustard  poultices,  dry  cupping, 
or  the  application  of  a  hot-water  bag  over  the  heart  region  may  abbre- 
viate or  alleviate  the  attack.  If  sclerosis  and  atheroma  of  the  arteries 
of  the  brain  have  caused  thrombosis  and  rupture  of  a  blood-vessel 
(apoplexy),  the  treatment  conforms  to  the  gravity  of  the  symptoms 
according  to  the  localization  and  severity  of  the  injury,  following  the 
lines  of  special  therapeutics. 

Should  the  heart  weakness  increase  in  the  further  development 
and  final  stage  of  the  affection,  and  the  ever-increasing  dilatation 
fail  to  be  compensated  for  by  hypertrophy,  and  if  oedema  sets  in, 
then  the  medicinal  treatment  with  digitalis,  strophanthus,  and  other 
heart  remedies  should  be  once  more  tried,  especially  after  decreasing 
the  amount  of  fluids  taken,  since  these  remedies  are  almost  always 
more  energetic  in  their  action  when  administered  in  this  way.  Com- 
pensation may  thus  be  started  or  the  ever-increasing  circulatory  dis- 
turbances may  be  held  in  check. 

If  one  is  no  longer  successful,  or  only  imperfectly  so,  if  the  dropsy 
grows  worse,  and  ascites,  hydrothorax,  and  hydropericardium  come 
ouy  we  still  almost  always  get  good  results  in  the  beginning  by  the 
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use  of  diuretics  or  by  employing  surgical  means,  by  tappings,  scari- 
fication, or  the  introduction  of  small  trocars  into  the  greatly  swollen 
extremities,  thus  ridding  the  tissues  of  the  accumulated  fluid,  and  re- 
lieving the  patient  for  a  considerable  time;  but  at  last  these  measures 
fail  us  too. 

Should  oedema  of  the  lungs  or  paralysis  of  the  heart  make  their 
appearance  we  may  make  local  counter-irritation  by  mustard  leaves, 
mustard  hand  baths,  dry  cuppings,  and  give  internaUy  ether,  brandy, 
liquor  ammonise  anisatus,  musk,  castoreum,  camphor  by  the  mouth 
and  hypodermaticaUy  (oleum  camphorse).  In  this  way  we  may  post- 
pone the  catastrophe  for  a  while  until  finally  in  the  next  attack  or  the 
next  one  after  that  death  releases  the  sufferer  from  his  deplorable 
condition. 

Eesults  of  the  Deetetio-Mechanical  Treatment. 

If  this  dietetic-mechanical  treatment  of  obesity,  even  in  the  ad- 
vanced stages  of  the  disease,  but  not  in  the  final  stages,  is  carried  out 
according  to  the  above  rules,  the  result  is  without  exception  a  cure, 
or  in  advanced  degeneration  or  irreparable  organic  changes,  the  se- 
curing of  the  very  best  possible  condition.  If  the  treatment  is  di- 
rected according  to  the  individual  case,  no  further  disturbances,  and 
especially  no  fainting  spells  and  no  nervous  excitation  wiU  apx>ear. 
The  physician  has  the  whole  process  of  fat-reduction  weD  in  hand 
and  can  regulate  it,  retarding  or  hastening  it  as  the  conditions  pres- 
ent indicate. 

Since  a  too  quickly  progressing  fat-reduction  and  decrease  in  the 
quantity  of  body  albumin  may  favor  inanition  and  conditions  of  weak- 
ness, it  is  recommended  that  the  fat  consumption  be  carried  out 
slowly  and  not  too  extensively.  Where  at  the  same  time  an  abnor- 
mal collection  of  fluid  in  the  body,  hydrcemic  and  serous  plethora,  is 
present,  the  danger  that  the  condition  which  at  first  was  but  a  latent 
hydrops  will  be  transformed  into  the  actual  disease,  will  be  avoided 
by  decreasing  the  amount  of  fluids  taken  in  and  increasing  the  ex- 
cretion of  water  from  the  body. 

This  danger  is  all  the  more  liable  to  occur  the  more  the  amount 
of  fluid  taken  in  is  unrestricted,  and  it  is  even  worse  if  the  quan- 
tity is  increased  while  the  heart  power  is  insufficient  and  the  excretion 
of  urine  is  diminished. 

As  the  reduction  process  advances,  especially  where  fat  and  water 
in  the  body  are  reduced  at  the  same  time,  the  habitus  and  the  api>ear- 
ance  of  the  patient  change.  In  cases  of  plethora  in  young  patients 
and   those   having  hereditary  predisposition,   loss  of  weight  and 
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bulk  takes  place  but  slowly,  and  the  skin  filled  out  by  the  masses 
of  fat  is  still  in  a  condition  to  shrink  over  a  limited  surface.  The 
circumference  of  the  patient's  body  will  be  decreased  in  all  its  parts; 
he  will  usuaDy  appear  younger  in  looks,  but  in  rare  cases  older.  If, 
on  the  contrary,  the  obesity  has  existed  for  a  longer  time,  and  has 
led  to  anaemic  states,  and  to  accumulation  of  water  in  the  blood  and 
in  the  tissues,  and  if  the  patients  are  ii^  advanced  life,  and  have  a 
bloated  appearance,  with  fatty  masses  presenting  a  flabby  and  doughy 
instead  of  a  firm  and  solid  feel,  and  if  the  loss  of  weight,  especially 
that  due  to  abundant  excretion  of  water,  has  been  rapid  and  marked, 
the  patient  will  seem  to  be  debilitated  and  he  will  impress  one  as  being 
ill  on  account  of  his  flabby  skin  which  is  little  or  not  at  all  reduced 
in  extent  of  surface,  is  pale,  anaemic,  and  frequently  covers  in  loose 
folds  parts  of  the  body  which  have  become  considerably  reduced, 
esx)eciaUy  over  the  face  and  neck.  On  the  other  hand  the  patient 
feek  himself  in  reality  at  last  freed  from  his  previous  ailments,  his 
circulatory  disturbances  which  weighed  him  down,  the  heart  is 
stronger  and  the  dyspnceic  oppression  comes  now  seldom  or  not  at 
all,  and  the  ability  to  work  reappears  in  conformity  to  his  age,  often 
in  a  most  unhoped-for  manner.  Thus  it  may  come  about  that  the 
patient's  friends  worry  and  pity  him  on  account  of  the  contrast  he 
presents  compared  with  Ijis  former  condition,  when,  though  suffer- 
ing considerably  from  the  far  advanced  circulatory  disturbances,  he 
was  envied  for  his  fat  appearance  and  his  ruddy  complexion  (which 
was,  however,  really  more  cyanotic)  and  was  believed  to  be  in  good 
health. 

The  disappearance  of  such  changes  in  the  habitus  and  looks  and 
the  harmonizing  of  these  with  the  actual  normal  or  almost  normal 
conditions  of  health  can  only  be  effected  after  a  longer  period,  not 
infrequently  requiring  half  a  year  to  a  year.  If  the  disease  be  so  far 
advanced  that  medicinal  treatment  has  to  be  resorted  to  on  accoimt  of 
life-threatening  conditions,  there  is  no  longer  room  for  the  treatment 
of  obesity. 

The  result  of  combating  these  conditions  depends  then  only  upon 
slight  palliative  action  of  the  few  medicinal  remedies  with  which  we 
are  accustomed  to  meet  the  same  symptoms  under  other  circumstances. 

The  great  number  of  deaths  arising  from  fatty  heart,  heart  paraly- 
sis, arteriosclerosis,  and  dropsy  are  not  ordinarily  to  be  regarded  as 
unavoidable  consequences  of  disease,  but  for  the  most  part  are  the 
result  of  conditions  which  the  patient  has  brought  upon  himself  and 
which  he  can  avert  by  the  use  of  sure  means  and  methods,  even  in 
the  advanced  stages,  if  he  has  the  will  power  to  do  so.  In  this  re- 
gard he  is  the  master  of  his  own  health. 
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AcETO-ACETic   AciD,   excietioii  of,  in 
diabetes,  94 
test  for,  178 

Acetone,  test  for,  177 

Acetonuria  in  diabetes,  98 

Acne,  gouty,  403 

Addison's  Disease,  8 

history,  8 ;  morbid  anatomy,  9 ;  eti- 
ology, 9,  18 ;  symptoms  and  course, 
11 :  bronzing  of  the  skin,  18 ;  dura- 
tion, 15;  the  urine,  16;  condition 
of  other  organs,  16;  inflammation 
of  the  abdominal  sympathetic,  17; 
treatment,  22 ;  prognosis,  24 ;  biblio- 
graphy, 31 

bronzing  of  the  skin.  13 
course  11 
diagnosis,  14 
duration,  15 
etiology.  9,  18 
history,  8 

inflammation  of  the  abdominal  sym- 
pathetic in.  17 
morbid  anatomy,  9 
prognosis,  24 
symptoms,  11 

spinal  troubles  preceding,  16 
treatment,  22 
urine  in,  16 

Adiposity,  see  Obesity 

Adrenal  bodies,  abscess  of  the,  26 
Addison's  disease  of  the,  8 
amyloid  or  lardaceous  degeneration 

of  the,  26 
anatomy  of  the,  8 
atrophy  of  the,  25 
bibliography,  31 
.    blood-vessels  of  the,  4 
carcinoma  of  the,  28 
cysts  of  the,  27 


Adrenal  Bodies,  DiBeases  of  the,  8 
anatomy,  8;  functions  of  the  ad- 
renals, 5;  Addison's  disease,  8; 
atrophy,  25 ;  hemorrhage,  26 ;  amy- 
loid degeneration,  26;  abscess, 
26;  cysts,  27;  fatty  degeneration. 
27;  embolism,  28;  carcinoma  and 
sarcoma,  28;  tuberculosis,  29;  hy- 
perplasia, 80;  supernumerary  ad- 
renal bodies,  81 ;  bibliography,  81 

Adrenal  bodies,  embolism  of  the,  28 
fatty  degeneration  of  the,  27 
functions  of  the,  5 
hemorrhage  into  the,  26 
hyperplasia  of  the,  80 
layers  in  the  cortex  of  the,  4 
lymphatics  of  the,  5 
results  of  extirpation  of  the,  7 
sarcoma  of  the,  28 
supernumerary,  81 
tuberculosis  of  the,  29 

Albumin,  formation  of  glycogen  from, 
40 

Albuminuria  in  diabetes,  98 

Alcohol,  consumption  of,  by  the  gouty, 
476 
influence  of,  upon  fat- formation,  645 
relation  of  glycosuria  to  ingestion 

of,  82 
value  of,  in  diabetes,  140 

Alcoholism,  muscular  atrophy  in,  619 

Amaurosis  complicating  diabetes,  118 

Amblyopia,  diabetic.  113 

Ammonia,  excretion  of,  in  diabetes,  92 

Angina  pectoris,  see  Stenocardia 

Aphthae  in  diabetes,  104 

Arteries,  affections  of  the,  in  gout,  850 
in  obesity,  662 

Arteriosclerosis  in  diabetes,  109 
in  obesity,  675,  687,  691 
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Arthritis,  chronic  rheumatic,  556 
Arthritis  Deformans,  513 

introductory,  613;  morhid  anat- 
omy. 518:  clinical  varieties,  523; 
multiple  arthritis  deformans,  525; 
Ueberden*s  nodes,  548;  arthritis 
deformans  in  children,  551 ;  sec- 
ondary arthritis  deformans.  552; 
localized  arthritis  deformans,-  556; 
joint  lesions  resembling  those  of 
arthritis  deformans,  558;  pathol- 
ogy, 560;  treatment,  567;  bibli- 
ography. 572 

abarticular  phenomena,  541 
abrasion  of  joint  surfaces,  521 
circulatory  disturbances  in,  545 
clinical  features.  532 
clinical  varieties,  523 
cysts  associated  with  the  hip-joint) 

localization  of,  557 
deformities  in,  539 
diagnosis  of,  from  Charcot's  joint 
disease,  558 

from  gout,  440 

from  rheumatism,  193 

from  the  arthritis  of  syringo- 
myelia, 559 

from  the  joint  lesions  of  hiemo- 
philia.  559 
dystrophic  theory  of,  564 
ebumation  in,  520 
etiology,  525 

age,  528 

cold  and  damp,  530 

dietetic  errors,  530 

exciting  causes,  530 

exposure.  530 

injuries,  532 

menopause,  529 

sex,  528 

uterine  causes,  531 

worry  and  care,  532 
general  condition  of  patients  with, 

547 
heart  troubles  in,  546 
Heberden's  nodes,  548 
hip-joint  localization  of,  556 
history,  514 
in  children,  551 
joint  effusion  in,  522 
joint  lesions  in,  532 


Arthritis  deformans,  joint  lesions  resem- 
bling, 558 
localized,  556 
mixed  theory  of,  563 
morbid  anatomy,  518 
multiple,  525 

etiology,  525 

clinical  features,  533 

Heberden's  nodes.  548 

joints  affected  in,  533 

prognosis,  548 
muscular  atrophy  in,  537 

distinguished  from  progressive 
muscular  atrophy,  558 
muscular  contracture  as  a  cause  of 

deformity,  539 
nervous  theory  of,  564 
organs  of  special  sense  in,  547 
osteophyte  formation,  520 
pain  in,  543 
pathology,  560 
prognosis,  548 
pulse  in,  545 
relation  of,  to  gout,  413 
rheumatic  theory  of,  561 
rhumatisme  fibrcux  resembling,  553 
secondary,  552 
skin  troubles  in,  541 
subcutaneous  nodules  in,  542,  562 
synovial  changes  in,  522 
tendon  reflexes  in,  537 
theories  of,  561 
traumatic  theory  of,  564 
treatment,  567 

bathing,  570 

diet,  568 

hygienic,  567 

medicinal,  569 

mineral  waters,  570 
urine  in,  545 
uterine  causes,  531 
varieties,  523 
visceral  lesions  in,  546 
wear-and-tear  theory  of,  564 
Arthritis,  rheumatoid,  see  Arthritis  De^ 

forma'M 
Articular  rheumatism,  acute,  228 
Articulation,  see  Joint 
Asthma,  cardiac,  in  gout,  386 

in  obesity,  674 
spasmodic,  in  gout.  392 
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Atrabiliary  capsules,  see  Adrenal  Bodies 
Atrophy,  muscular,  in  arthritis  defor- 
maus,  537 
progressive  muscular,  611 

diagnosis  of,  from  arthritic  at- 
rophy, 558 
types  of,  612 
secondary  muscular,  618 

Basedow's  disease,  glycosuria  follow- 
ing, 48 
Bathing  in    the  treatment  of  arthritis 
deformans,  570 
of  diabetes,  145 
of  gout,  479 

of  rheumatic  hyperpyrexia,  823 
Beaumetz,   Dujardin,  on  Diseases  of 

the  Muscles,  575 
Beta-oxybutyric  acid,  excretion  of,  in 
diabetes,  95 
test  for,  178 
Bladder,  gouty  affections  of, '400 
Blood,  changes  in,  in  gout,  352 
in  obesity,  660 
chemistry  of,  in  diabetes.  99 
condition  of,  in  acute  rheumatism, 

236 
inspissation  of,  in  diabetes,  91 
Boils  in  diabetes,  103 
Boulimia  in  diabetes,  88 

in  obesity,  668 
Brain,  aflfections  of,  in  diabetes,  117 
glycosuria  following  injuries  of,  47 
following  puncture  of  the  fourth 
ventricle,  45 
symptoms  in  gout,  398 
Bronchitis,  gouty,  390 
treatment,  506 
Bronzed-skin  disease,  8  (see  Addisan^s 
Disease) 

Calculus,  biliary,  in  gout,  408 

renal,  in  gout,  408 

vesical,  in  gout.  408 
Calorie -change,  86 
Calorie  value  of  food,  134,  701 
Cancer  complicating  obesity,  686 

of  the  adrenal  bodies,  28 
Capsules,  atrabiliary,  ^e  Adrenal  Bodies 

supra-renal,  see  Adrenal  Bodies 
Carbohydrates,  conversion  of ,  into  fat,  42 


Carbohydrates,    fate    of,    in   glycogen 
shortage,  41 
in  ordinary  nutrition,  40 
when  ingested  in  excess,  42 
formation  of  glycogen  /rom,  38 
ingestion  of,  in  obesity,  698 
injurious  action  of,  in  diabetes,  136 
of  food  and  their  absorption,  37 
Carbuncles  in  diabetes,  103 

in  gout.  403 
Carcinoma  of  the  adrenal  bodies,  28 
Cardiac  troubles,  see  Heart 
Carditis,  rheumatic,  269,  311 
Cataract  complicating  diabetes,  113 
Catarrh,  intestinal,  in  its  relation  to  dia- 
betic coma,  105 
Cellulose,  disposition  of,  in  the  body,  38 
Charcot's   joint   disease,   diagnosis  of, 

from  arthritis  deformans,  558 
Children,  arthritis  deformans  in,  551 
Chloasma  uterinum,  diagnosis  of,  from 

Addison's  disease,  14 
Chorea  and  rheumatism,  relation  of,  324 
Colic,  hepatic,  in  gout,  407 

renal,  in  gout.  407 
Coma,  diabetic,  95,  115,  167 
Conjunctivitis,  gouty,  404 
Constipation  in  diabetes,  105 
Constitution,  definition  of  term,  448 
Contracture,   muscular,   as   a  cause  of 
deformity  in  arthritis  deformans,  539 
Corpulence,  see  Obesity 
Coxitis,  senile,  556 

Creatinin,  excretion  of,  in  diabetes,  93 
Cystitis,  gouty,  treatment,  509 
Cysts,  in  localized  arthritis  deformans, 
557 

Deafness  in  arthritis  deformans,  547 
in  gout,  406 

Deformities  in  arthritis  deformans,  539 
in  muscular  diseases,  610,  615,  619 

Diabetes  alternans.  68,  86 

Diabetes  MellituSy  36 

Definition,  35;  history,  36;  phy- 
siology and  general  pathology  of 
sugar  excretion,  37 ;  theories  of 
diabetes  mellitus,  55 :  etiology,  61 ; 
chemical  pathology  and  metabolism, 
73;  complications,  100;  general 
symptoms,  course,   and  prognosis, 
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120;   treatroent,   124;   diet   tables, 
168 ;  examination  of  diabetic  urine, 
172;  bibliography,  179 
Diabetes  mellitus,  aoeto-aoetic  acid  ex- 
cretion in,  98 
acetonuria  in,  93 
aerometric  estimation  of  sugar  in 

the  urine.  177 
age  as  an  etiological  factor,  62 
albuminuria  in,  98 
alcohol  in,  140 

alimentary  glycosuria,  42,  47 
amaurosis  in,  118 
amblyopia  in,  118 
ammonia  excretion  in,  92 
aphthae  in,  104 
arteriosclerosis  in,  109 
bathing  in,  145 

beta-oxybutyric  acid  excretion  in,  95 
bibliography,  179 
blood  changes  in.  99 
boulimia  in,  88 
brain  complications  of,  117 
buccal  complications  of,  104 
carbuncles  complicating,  108 
care  of  the  skin  in,  145 
cataract  complicating,  118 
chemical  pathology  and  metabolism 

in,  78 
chemistry  of  the  secretions  in,  96 
circumpolarization  test  for  sugar  in 

the  urine,  175 
coma  in,  95,  115 

acid  intoxication  theory  of,  95 

intestinal  catarrh  in  relation  to, 
105 

treatment,  167 
complications,  100 

treatment,  164 
constipation  in,  105 

treatment,  145 
contagion  theory  of.  68 
creatinin  excretion  in,  98 
definition,  85 
determination  of  the  intensity  of  the 

glycosuria,  74,  80 
diaceturia  in,  93 

diet  in,  188,  149,  151,  156,  168,  168 
diet  tables,  76,  158,  160,  168 
etiology  of,  61 
experimental  pancreatic,  51 


Diabetes  mellitus,  eye  complications  in, 

118 
fatty  food  in,  138 
fatty  stools  in,  106 
Fehling's  quantitative  estimation  of 

sugar,  175 
fermentation  test  for  sugar,  174, 177 
Fischer's  (E.)  test  for  sugar  in  the 

urine,  174 
furunculosis  complicating,  108 
gangrene  of  the  lungs  in,  108 
gastric    complications,     treatment, 

165 
gastric  juice  in,  98 
gastroectasia  complicating,  105 
geographical  distribution  of,  61 
gout  in  its  relation  to,  68,  86,  409 
heart  complications  of,  109 
hepatogenous  forms  of  glycosuria, 

45 
heredity  in,  68 
history,  36 

hygienic  treatment  of,  138,  142 
infectious  diseases  in  the  etiology 

of,  65 
intestinal  complications  in,  105 

treatment,  165 
intestinal  secretions  in,  96 
kidney  changes  in.  111 
lipsemiain,  99 
lipogenous  forms  of,   66,  71,  682, 

689,  691,  720 
liver  changes  in,  107 
lung  complications  of,  1Q7 

treatment,  166 
lymphatic  complications  of,  112 
metabolism  in,  86 
Moore's  test  for  sugar,  173 
muscular  exercise  in,  148 
nervous  disease  complicating,  114 

in  the  etiology  of,  69 
neuritis  in,  118 
neurogenous,  69 

treatment,  126 
nitrogenous  excretion  in,  88.  92 
nutritive  disturbances  in,  86 
Nylander's  test  for  sugar.  173 
obesity  in  its  relations  to,  66,  71,  682, 

689,  691,  720 
occupation  as  an  etiological  factor, 

64 
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Diabetes  mellitus,  ocular  complications 
of,  118 
operative  measures  in,  166 
organs  of  special  sense  in,  114 
oxybutyric  acid  excretion  in,  95 
pancreatic  changes  in,  106 

disease  in  the  etiology  of,  54/ 
58.  70,  71 

preparations  in  the  treatment  of, 
129 
phenylhydrazin  test  for  sugar,  174 
perspiration  in,  92,  98 
phloridzin  glycosuria.  49 
physiology  and  pathology  of  sugar- 
excretion,  87 
pneumaturia  in,  97 
polarization  test  for  sugar  in  the 

urine,  175 
polydipsia  in,  91 
polyphagia  in,  88 
polyuria  in.  89 
prognosis,  120,  124 
prophylaxis,  125 
proteid  foods  in,  138 
pruritus  complicating,  102 
psychic  disturbances  in.  114 

influences  in  the  causation  of,  65 

treatment  of,  142 
puerperal  lactosuria,  44 
racial  predisposition,  61 
reduced  glycosuria  in  final  stages  of, 

86 
reflexes  in,  119 
Rubner*s  test  for  sugar  in  the  urine, 

175 
saliva  in,  98 
semen  in,  98 

sex  as  an  etiological  factor,  62 
sexual  organs  in,  112 
skin  complications  in,  102.  119 
spinal  cord  complications  of.  117 
standard  diet  used  in  determining 

the  intensity  of,  76 
symptoms,  120 

syphilis  as  an  etiological  factor  in,  72 
syphilitic,  treatment,  128 
tendon  reflexes  in,  119 
tests  for  aceto-acetic  acid,  178 

for  acetone,  177 

for  sugar,  174 

for  oxybutyric  acid,  178 


Diabetes  mellitus,  theories  of,  65 
traumata  in,  103 
travel  in  the  treatment  of,  146 
treatment,  124 

dietetic,  133, 149,  151,  156,  168, 

165 
etiological,  126 
hygienic,  188,  142 
increasing  glycolytic  function. 

129 
medicinal,  182 
mineral  vraters,  131 
neurogenous  form,  126 
of  complications,  164 
of  lipogenous,  720 
of  mild  forms,  148,  151 
of  moderately  severe  forms,  155 
of  severe  forms,  162 
of  syphilitic  form,  128 
pancreatic  preparations,  129 
prophylactic.  125 
vrithdrawal    of   carbohydrates, 
180 
Trommer's  test  for  sugar,  172 
trophic  disturbances  in.  119 
tuberculosis  complicating,  107 

treatment.  166 
uric-acid  excretion  in,  98 
urinary  examination  in,  172 
urine  in,  89 

vasomotor  disturbances  in,  119 
Diacetic  acid,  test  for,  178 
Diaceturia  in  diabetes,  94 
Diaphoresis  in  diabetes.  92 
Diathesis,  arthritic,  question  of  the  ex- 
istence of  a,  563 
definition  of  term,  447,  449 
gouty,  450 

symptoms  of,  858 
Disaccharids.  87 

Diuresis,  increased,  in  diabetes  melli- 
tus, 89 
Diet  in  diabetes,  133,  149,  151,  156,  163, 
168 
in  arthritis  deformans,  530 
in  gout,  428,  471 
in  obesity,  695 

standard,  for  estimating  intensity  of 
glycosuria,  76 
Diet-table  for  gout,  474 

diabetes,  76,  158,  160,  168 
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Diet  table  for  obesity,  896,  701,  719 
Digestive  orgaDs,  elation  of  glycosuria 

to  tbe  oonditioil  of  the,  84 
Duckworth,  Dyce,  on  Diseases  of  the 

Adrenal  Bodies,  1 
Dysmenorrbflca,  gouty,  treatment,  609 
Dyspepsia,  gouty,  358,*  861 

Ear,  gouty  affection  of  tbe,  406 

Eczema,  gouty,  402 

Electricity  in  tbe  diagnosis  of  muscular 

diseases,  580 
Emphysema,  gouty,  390 
Endocarditis,  rheumatic,  274 
Epilepsy,  gouty,  treatment,  505 
Exercise  in  relation  to  glycosuria,  83    • 

to  gout,  433 
in  tbe  treatment  of  gout,  478 

of  obesity,  713 

of  diabetes,  143 
Eye,  affections  of,  in  diabetes,  113 

in  gout,  404 

Pat,  distribution  of,  in  the  body,  630 
foods  favoring  the  formation  of,  641 
formation  of  sugar  from,  41 
morbid    accumulation    of,    in   the 

body,  see  Obesity 
relation  of  glycosuria  and  ingestion 

of,  82 
uses  of,  in  the  body,  629 
value  of,  in  diabetes,  138 
in  obesity,  698 
Fehling's  solution  for  quantitative  esti- 
mation of  sugar  in  the  urine,  175 
Fever,  rheumatic,  228 
Fischer's  (E.)  test  for  sugar  in  the  urine, 

174 
Fluids,    influence  of  the  ingestion  of, 

upon  fat  accumulation,  645 
Food,  calorie  value  of,  134,  701 

varieties  of,  favoring  obesity,  641 
Furunculosis  in  diabetes,  103 
in  gout,  403 

Gall-stone  in  diabetes,  107 

in  the  gouty,  407 
Gangrene,  pulmonary,  in  diabetes,  108 
Garrod,  Archibald   E.,  on  Arthritis 

Deformans,  511 
Gastric  juice,  chemistry  of,  in  diabetes, 

98 


Gastroectasia  in  diabetes,  105 

Genital   organs,    gouty   affections    of, 

treatment,  509 
Glycogenesis,  38 

Glycogen,  formation  of,  from  albumin, 
40 
from  carbohydrates,  38 
storage  of,  38,  39,  42 
Glycosuria,  alimentary,  42,  47 
complicating  other  diseases,  47 
degrees  of,   and  their  oscillations, 

75 
dependence  of,  upon  kind  of  carbo- 
hydrate ingested,  81 
depreciation  of  carbohydrates  of  the 

food  from,  135 
disappearance  of,  in  granular  atro- 
phy of  kidney,  86 
estimation  of  intensity  of,  74,  80 
experimental.  45 
following  brain  injury,  47 

extirpation  of  tbe  pancreas,  51 
poisoning,  48 

puncture  of  the  fourth  ventricle, 
45 
hepatogenous  form  of.  45 
in  diseases  of  the  liver,  48 
in  phloridzin  poisoning,  49 
mild,  definition  of,  75 
puerperal,  44 

reduction  of,  in  final  stages  of  dia- 
betes, 86 
relation  of,  to  ingestion  of  alcohol, 
82 
to  ingestion  of  fat,  82 
to  intercurrent  diseases,  85 
to  muscular  exercise,  83 
to  the  condition  of  the  digestive 

organs.  84 
to  the  condition  of  the  nervous 
system,  83 
severe,  definition  of,  77 
tests  for.  172 

treatment  of  mild  forms  of,  148 
of  moderately  severe  forms  of, 

155 
of  severe  forms  of,  162 
Goitre,   exophthalmic,   among  the   de- 
scendants of  the  gouty,  415 
€k>norrhceal  rheumatism,  diagnosis  of, 
from  acute  rheumatism,  193 
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Gout,  331 

synonyms,  331 ;  history,  332 ;  defini- 
tion,   336;    morbid  anatomy,    339; 
symptomatology,  858 ;  morbid  affin- 
ities   of,    406;     hereditary   conse- 
quences of,  413;  relation  between 
gout  and  intercurrent  diseases,  416 ; 
etiology,  419 ;  diagnosis,  440 ;  prog- 
nosis, 445;    pathology,  447;   treat- 
ment. 469 ;  bibliography,  510 
abarticular,  378 
acids  in  the  treatment  of,  487 
acne  in,  403 
acute,  symptoms  of,  366 

treatment  of,  493 
age  in  relation  to,  426 
alcoholic  beverages  in,  476 
alkalies  in  the  treatment  of,  482 
angio-neurotic  oedema  in,  397 
angina  pectoris  in,  388 
arterial  lesions  in,  850,  387 
asthma  in,  391 

attenuated,  see  Oout,  diathesis 
bathing  in  the  treatment  of,  479 
benzoic  acid  In  the  treatment  of,  486 
bibliography,  610 
biliary  colic  in.  407 
bladder  troubles  in,  400 
blood  changes  in,  352 
bronchitis  in,  890 
carbuncles  in,  403 
cerebral  symptoms  in,  893 
chronic,  symptoms  of,  371 

treatment  of,  499 

with  visceral  complications,  376 
circulatory  affections  in,  385 
climate  in  relation  to,  422 
conjunctivitis  in.  404 
definition  of,  336 

diabetes  in  its  relations  to,  68,  86,  409 
diagnosis  of,  440 

from  arthritis  deformans,  440 

from  rheumatism,  192,  441 
diathesis,  450 

symptoms  of,  350 

treatment  of,  470,  504 
diet  in  relation  to,  428 

in  the  treatment  of,  471 
digestive  disorders  in,  879 
ear  troubles  in,  406 
eczema  in,  402 


Gout,  etiology  of,  419 

exercise  in  relation  to,  433 
in  the  treatment  of,  478 

eye  troubles  in,  404 

furunculosis  in,  403 

gall-stone  in,  407 

gastric  affections  of,  380 

geni to-urinary  symptoms  in,  399 

geographical  distribution  of,  420 

heart  affections  in,  349,  385 
treatment,  507 

Heberden's  nodes  in,  412,  550 

hereditary  consequences  of,  418 

heredity  in  relation  to,  424 

history  of,  832,  450 

humoral  theory  of,  450 

insanity  in,  894 

intestinal  affections  of,  383 

irido-choroiditis  in,  405 

iritis  in,  405 

irregular,  878 

joint  lesions  of,  889 

kidney  lesions  in,  847,  899 

lead -poisoning  in  relation  to,  488 

lichen  in,  403 

lithiasis  associated  with,  407 

liver  changes  in,  384 

masked,  878 

medicinal  treatment,  482 

mineral  waters  in  the  treatment  of, 
489 

mode  of  life  in  relation  to,  428 

morbid  afl3nities  of,  406 

morbid  anatomy,  339 

muscular  spasms  in,  396 

nervous  phenomena  associated  with, 
892 

nervous  theory  of,  467 

neuralgia  in,  895,  397,  508,  509 

paroxysm  of,  366 

pathology  of,  447 

paraxanthin  in  the  etiology  of  mi- 
graine, 468 

poisons  in  relation  to,  487 

prognosis  of,  445 

prophylaxis  of,  469 

pruritus  in,  403 

purgatives  in  the  treatment  of,  488 

relation  of,  to  arthritis  deformans, 
413 
to  diabetes,  68,  86,  409 
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Qout,  relation  of.  to  intercurrent  dis- 
eases, 416 

to  obesity,  410 

to  rheumatism,  411 
renal  litbiasis  in,  408 
respiratory    troubles  in,   850,   377, 

389 
retrocedent,  881 

treatment  of,  498 
salicylic  acid  in  the  treatment  of, 

486 
season  in  relation  to,  435 
sex  in  relation  to,  427 
skin  diseases  in,  401 
symptoms  of,  358,  366,  871 
synonyms  of,  831 
theories  of,  450 
throat  troubles  in,  379 
tophi  in,  346 
treatment  of,  469 

acute  form,  493 

acids,  487 

chronic  form,  499  / 

diathesis,  470,  504 

dietetic;  471 

retrocedent  form,  498 

alualies,  482 

bathing,  479 

benzoic  acid,  486 

exercise,  478 

hygienic  and  prophylactic,  469 

medicinal,  482 

mineral  acids,  487 

mineral  waters,  489 

purgatives,  488 

salicylic  acid,  486 
urethritis  in,  400 
uric-acid  theory  of,  452 
urinary  changes  in,  354 
uterine,  400 

vein  lesions  in,  850,  389 
visceral,  347,  376,  879,  897 
Gravel  in  gout,  408 
Gums,  affections  of,  in  diabetes,  104 

HEMOPHILIA,  joint  lesions  of,  diagnosis 

of,  from  arthritis  deformans,  559 
Headache,  gouty,  859,  361 

paraxanthin  in  the  causation  of, 

468 
treatment  of,  505 


Heart,  affections    of,    in   arthritis  de- 
formans, 546 
in  diabetes,  109 
in  gout,  349.  385 
in  gout;  treatment,  507 
complicating  rheumatism,  269, 

275 
complicating    rheumatism,   ac- 
tion of  the  salicyl  compounds 
in,  299 
complicating  rheumatism,  ner- 
vous symptoms  of,  311 
in  obesity,  662 
Heat-stroke,  hyperpyrexia  in,  317 
Heberden's  nodes,  412,  548 

pathological  affinities  of,  412 
Hemicrania,  see  Migraine 
Hemorrhages,  gouty,  treatment,  507 
Heredity  in  diabetes  mellitus,  63 
in  gout,  424 
in  obesity.  663 
in  rheumatism,  201 
Hip-joint  disease,  senile,  556 
Hyperpyrexia  in  heat-stroke,  317 
rheumatic,  313 
causation,  813 
treatment,  322 

Infectioub  Diseases,   etiological    r61e 
of,  in  diabetes,  65 
relation  of  glycosuria  to,  85 
Influenza,  myositis  complicating,  596 
Insanity  complicating  diabetes,  114 
among  the  descendants  of  the  gouty, 

415 
gouty,  394 
Intestines,  affections  of,  in  diabetes,  105 
in  diabetes,  treatment,  165 
in  gout,  383 
secretions  of,  in  diabetes,  98 
Irido-choroiditis,  gouty,  405 
Iritis,  diabetic,  114 
gouty,  405 

Joint,  Charcot's,  diagnosis  of,  from  ar- 
thritis deformans,  558 
Joints,  affection  of,  in  arthritis  defor- 
mans, 582 
following  nervous  lesions,  217 
resembling  arthritis  deformans.  558 
chiefly  affected  in  rheumatism,  198 
gouty  lesions  of,  839 
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KiDNKYS,  changes  of,  in  diabetes,  86,  111 
gouty,  347,  899 

treatment  of,  608 
granular  atrophy  of,  relation  of  gly- 
cosuria to,  86 

Lactic  acid  in  the  blood  in  rheumatism, 

286 
Lactic-acid  theory  of  rheumatism,  203 
Lactose,  disposition  of,  in  the  body,  38 
I^ctosuria,  pucrpernl.  44 
Lead-poisoning  in  relation  to  gout,  438 

muscular  atrophy  in,  619 
I^eucoplakia,  gouty,  treatment,  508 
Levulose,  disposition  of,  in  the  body, 

38 
Lichen,  gouty,  403 
Lipaemia  in  diabetes,  99 
Lipomatosis  universalis,  sec  Obesity 
Lithsemia,  see  Oaut,  diathesis 
Lithiasis  associated  with  gout,  407 
Liver,  changes  in,  in  diabetes,  107 

in  obesity,  667 

glycosuria  in  diseases  of  the,  48 

gouty  affections  of,  384 

storage  of  glycogen  in  the,  38.  42 
Locomotor  ataxia,  arthropathy  of,  diag- 
nosis of,  from  arthritis  deformans, 
559 

muscular  atrophy  in,  619 
Lungs,  affections  of,  in  diabetes,  107 

in  obesity,  664 
Lyman,  Henry  M.,  on  Gout,  329 
Lymphatic  glands,  changes  in,  in  dia- 
betes, 112 

Maclaoan,  T.  J.,  on  Rheumatism,  187 

Malaria,  mode  of  action  of,  223 
nature  of,  222 

Malum  coxae  senile,  556 

Melanoderma,  diagnosis  of,  from  Addi- 
son's disease,  14 

Melasma  suprarenale,  8   (see  Addison's 
disease) 

Meningitis,  rheumatic,  310 

Menopause,  arthritis  deformans  occur- 
ring at  the.  529 

Metabolism,  effects  of  glycosuria  upon,  86 

Miasmatic  theory  of  rheumatism,  220 

Migraine,  gouty,  treatment.  505 

paraxanthln  in  the  causation  of,  468 


Monosaccbarids,  37 

Moore's  test  for  sugar  in  the  urine,  178 
Mouth,  affections  of,  in  diabetes,  104 
Muscles,  atrophic  paralysis  of,  611 
atrophy  of,  in  arthritis  deformans, 
637 
primary,  606 
secondary,  618 
degeneration  of,  in  fevers,  597 
Muscles,  Diseases  of  the,  677 

general  symptomatology,  577 ;  myo- 
sitis, 582 ;  primary  myositis,  588 ; 
secondary  myositis,  594;  syphilitic 
myositis,  602 ;  tubercular  myositis, 
604;   trophic  affections,  605;    pri- 
mary myopathies,    606;  secondary 
myopathies,  618;  bibliography,  621 
functional  signs  of,  579 
physical  signs  of,  578 
Muscles,  hemorrhage  into,  598 

inflammation  of,  582  (see  Myositis) 
pscudo -hypertrophic  paralysis,  608 
rupture  of,  596,  598 
storage  of  glycogen  in  the,  39,  42 
syphilitic  inflammation  of,  602 
Thomsen's  disease,  615 
trophic  affections  of  the,  605 
primary,  606 
secondary,  618 
tubercular  inflammation  of,  604 
Muscular  cramps,  gouty,  396 
gouty,  treatment,  506 
contracture  as  a  cause  of  deformity 

in  arthritis  deformans,  539 
rheumatism,  261,  599 
Myocarditis,  rheumatic,  290 
Myopathy,  primary  progressive,  606 

progressive  atrophic,  611 
Myositis,  582 

acute  infectious,  587 

treatment,  593 
acute  simple,  586 

treatment,  593 
by  propagation,  594 
chronic,  590 
ossifying,  590 
primary,  583 
etiology,  683 
diagnosis,  590 
pathological  anatomy,  584 
prognosis,  592 
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Myositis,  primary,  symptomatology,  586 

treatment.  592 
rheumatic,  599 

symptoms,  000 

treatment,  601 
secondary,  594 

etiology,  597 

patliological  anatomy,  597 

symptomatology,  598 

treatment,  599 
simple  acute,  treatment.  592 
symptomatic.  595 
syphilitic,  602 

treatment,  604 
toxic,  595 
tubercular,  604 

NEPHRms,  gouty.  847,  399 
Nerves,  abdominal  sympathetic,  affection 
of,  in  Addison's  disease,  17 
peripheral,  affections  of,  in  diabetes, 
118 
Nervous  diseases,  among  the  descendants 
of  the  gouty,  414 
diabetes  in  its  relation  to,  69 
gouty,  392 

gouty,  treatment,  505 
muscular  atrophy  in.  619 
Nervous  system,  relation  of  glycosuria 

to  the  condition  of  the,  88 
Neuralgia,  gouty,  595 

lingual,  in  gout,  treatment,  508 
pelvic,  in  gout,  treatment,  509 
visceral,  in  gout,  397 
Neuritis  complicating  diabetes,  118 

diagnosis  of,  from  muscular  rheu- 
matism, 261 
gouty,  treatment,  505 
Neurotic  theory  of  rheumatism,  216 
Nitrogenous  excretion  in  diabetes,  88,  92 
Nodes,  Hebcrden's,  412,  548 
Nodules,  subcutaneous,  in  arthritis  de- 
formans, 542.  562 
T.  NooRDEN,  CABL.on  Diabetcs  Mellitus, 

33 
Nutrition,  effects  of  glycosuria  upon,  86 
faulty,  in  the  etiology  of  obesity.  639 
maintenance  of,  in  diabetes,  134 
requirements    of,    under    different 
conditions,  640 
Nylander's  test  for  sugar  in  the  urine,  173 


Obesity,  625 

history,  625;  etiology,  638;  symp- 
tomatology, 648 ;  pathological  anat- 
omy and  pathology,   657;   further 
course,  complications  and  termina- 
tion, 672;  diagnosis,  686;  progno- 
sis. 689 ;  treatment,  692 
after-treatment.  718 
age  in  the  etiology  of,  636 
angina  pectoris  in,  678,  688 
arteries  in,  662 

arteriosclerosis  in,  675,  687,  691 
asthma  in,  674 
balneological  treatment,  714 
Banting  system,  inconveniences  of, 

697 
blood  changes  in,  660,  673 
cancer  complicating,  686 
carbohydrates  in,  698 
complications,  672 
course  of,  672 
diabetes  in  its  relations  to,  66,  71, 

682,  689,  691,  720 
diagnosis,  686 
dietetic  treatment,  695' 
etiology,  628 

gout  In  its  relations  to,  410 
heart  changes  in,  662,  673 
heredity  of,  633 
history,  625 
hydrotherapy  in,  714 
intestinal  troubles  in,  668 
liquids  in  dietary,  700 
liver  troubles  in,  667 
mechanical  treatment,  707 
medicinal  treatment,  722 
nutritive  vices  in  the  etiology  of,  fiilU 
oedema  in.  680,  689 
pathological  anatomy,  657 
,  perspiratory  changes  in.  666,  679 
prognosis,  689 
prophylaxis  of,  692 
respiratory  organs  in,  664 
scquelee  of  organic  changes  in,  656 
sex  in  the  etiology  of.  637 
sexual  organs  in,  670 
skin  diseases  in,  671,  722 
stenocardiac  attacks  in,  678,  688 
stomach  troubles  in,  668 
symptomatology,  648 
ansemic  form,  651 
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Obesity,     sjmptoniatologj,     plethoric 
form,  648 
termination,  679 
treatment,  602 

balneological,  714 
dietetic,  6V5 
mechanical,  707 
medicinal,  722 
of  complications.  722 
prophylactic,  692 
results  of,  724 
urinary  secretion  in,  666,  677,  679 
(Edema,  angio-neurotic,  in  gout,  897 

m  obesity.  680 
Oertbl,  Max  J.,  on  Obesity,  623 
Optic  nerve  changes  in  diabetes,  118 
Osteoarthritis,  see  ArthritU  dtformans 
Ozy butyric  acid,  -excretion  of,  in  dia- 
betes, 95 
test  for,  178 

Pain  in  arthritis  deformans,  548 

visceral,  in  gout,  897 
Pancreas,  changes  in,  in  diabetes,  106 

glycosuria  following  extirpation  of 
the,  51 

preparations  of  the,  in  the  treat- 
ment of  diabetes,  129 

rdle  of,  in  the  etiology  of  diabetes, 
54,  58.  70.  71 
Paralysis,  atrophic  muscular.  611 

pseudo-hypertrophic  muscular,  608 
Paraxanthin  in  gout,  468 
Pericarditis,  rheumatic,  285 
Perspiration  in  diabetes.  92,  98 

in  obesity,  666,  679 

in  rheumatism,  237 
Pharynx,  gouty  lesions  of.  379 
Phenylhydrazin   test  for  sugar  in  the 

urine.  174 
Phlebitis,  gouty,  treatment,  507 
Phloridzin  glycosuria,  49 
Pigmentation  of  the  skin  in  Addison's 

disease,  18 
Piqfire  of  Claude  Bernard,   45 
Pneumaturia  in  diabetes  mellitus,  97 
Podagra,  see  Chut 
Poisoning,  glycosuria  following.  48 

in  relation  to  gout,  437 

phloridzin,  glycosuria  from,  49 
Polarization  test  for  sugar,  175 

Vol.  II.— 47 


Polydipsia  in  diabetes  mellitus,  91 
Polyphagia  in  diabetes,  88 

in  obesity,  668 
Polysaccharids,  37 
Polysarcia,  see  Obmtp 
Polyuria  in  diabetes  mellitus,  89 

in  obesity,  666,  677 
Polymyositis,  acute  infectious,  589 

treatment,  593 
Proteids,  decomposition  of,  in  diabetes. 88 

value  of,  in  diabetes,  138 
Pruritus,  gouty,  403 

treatment,  509 

in  diabetes,  102 

in  obesity,  treatment.  723 
Pulse,  rapid,  in  arthritis  deformans,  554 
Pyaemia,  diagnosis  of,  from  rheumatism, 
193 

Reflbxes,   tendon,  in  arthritis  defor- 
mans, 637 
in  diabetes,  119 
Retina,    diseases   of  the,   complicating 

diabetes,  113 
Blieumatism,  180 

varieties  and  symptoms,  189 ;  diag- 
nosis. 192 ;  duration.  194 ;  seat.  197 ; 
nature,  200;  theories.  208;  rheu- 
matic fever.  228;  treatment.  289; 
muscular  rheumatism,  261 ;  mode  of 
action  of  the  salicyl  compounds,  262 ; 
heart  complications,  269;  cerebral 
rheumatism.  310 ;  relation  of  rheu- 
matism and  chorea,  324 
acute.  189.  228 

special  characteristics  of  the  in- 
flanunation  of.  201 
age  of  liability  to,  232 
alkaline  treatment  of,  244 
arthritis  deformans  following.  554 
blood  changes  iu,  286 
carditis  complicating.  269.  311 
cerebral.  310 

chorea  in  its  relations  to,  324 
cold  as  a  factor  in  the  causation  of. 

212 
chronic.  191 
diagnosis,  192 

from  arthritis  deformans,  193 
from  gonorrhceal  rheumatism, 
193 
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Rheumatism,  diagnosis,  from  gout,  192, 
441 
from  pyiemia.  108 
duration  of,  194 
endocarditis  in,  274 
gonorrhoea!,  arthritis  deformans  fol- 
lowing, 654 
diagnosis  of,  from  acute  rheu- 
matism, 198 
gout  in  its  relation  to,  411 
heart  complications  of,  269,  299,  811 
heredity  in  the  causation  of,  201,  284 
hyperpyrexia  in,  818 
inflammation  of  fibrous  structures  in, 

281 
joints  chiefly  affected  in,  196 
Uictic-acid  theory  of,  208 
meningitis  in,  810 
miasmatic  theory  of,  220 
mode  of  action  of  the  salicyl  com- 
pounds in,  262 
muscular,  261,  599 

diagnosis  of,  from  neuritis,  261 
symptoms,  600 
treatment,  601 
myocarditis  in,  290 
nature  of,  200 
neurotic  theory  of,  216 
pericarditis  in.  285 
perspiration  in,  287 
relation  of,  to  arthritis  deformans. 
554 
to  gout,  411 
salicin  in  the  treatment  of,  247,  262 
salicylic  acid  in  the  treatment  of, 

249,  262 
seat  of,  197 

sequela  of,  resembling  arthritis  de- 
formans. 558 
shifting  character  of  the  Joint  afiFec- 

tion  in,  289 
subacute,  191 
symptoms,  189 
theories  of,  208 
treatment  of,  289 
valvular  lesions  in,  275 
varieties,  189 
Rheumatoid  arthritis,  see  Arthritis  de- 

fovmcins 
Rhumatisme  flbreuz  of  Jacooud,  553 
Rubner's  test  for  sugar  in  the  urine.  175 


Bacchabosb,    distribution    of,    in    the 

body.  87 
Salicylic  acid  in  gout,  486 

in  rheumatism,  249,  262 
Saliva,  chemistry  of,  in  diabetes,  96 
Sarcoma  of  the  adrenal  bodies,  28 
Semen,  chemistry  of,  in  diabetes,  96 
Sexual  organs,  changes  in,  in  diabetes. 
112 
in  obesity,  670 
Skin. 

bronzing  of  the.  in  Addison's  dis- 
ease. 18 
care  of,  in  diabetes.  145 
diseases,  gouty.  401 

gouty,  treatment,  510 
in  arthritis  deformans,  541 
in  diabetes,  102,  119 
in  obesity.  671 
in  obesity,  treatment,  722 
Spinal  cord,  affections  of.  in  diabetes, 

117 
Stenocardia  in  gout.  888 
in  obesity.  678,  688 
Starch,  disposition  of,  in  the  body,  87 
Stomach,  affections  of,  in  diabetes,  105 
in  diabetes,  treatment.  165 
in  gout,  880 
in  obesity,  668 
Sugar,  cane,  disposition  of,  in  the  body, 
87 
differentiation  of  milk  from  grape. 

175 
formation  of,  from  fat.  41 
fruit.   dispositioQ  of,  in  the  body, 

88 
in  the  urine,  see  DiabeUt  mdUttu 

and  Ol$feo9uria 
milk,  disposition  of,  in  the  body.  88 
Sugar-excretion,  physiology  and  general 

pathology  of.  87 
Supra-renal  capsules,  diseases  of  the,  8 

(see  AebwuU  bodim) 
Sympathic  nerve,  abdominal,  inflamma- 
tion of,  in  Addison's  disease,  17 
Syphilis,  etiological  rOle  of.  in  diabetes 
mellitus,  72 
myositis  in,  602 
Syringomyelia,  joint  affections  in.  diag- 
nosis of,   from  arthritis  deformans. 
559 
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Teeth,  affections  of,  in  diabetes,  104 
Temperament,  definition  of  term,  449 
Tendon  reflexes  in  arthritis  deformans, 
587 

in  diabetes,  119 
Tests  for  sugar  in  the  urine,  172 
Thomson's  disease,  615 
Tophi  in  gout,  chemistry  of,  846 
Trommer*s  test  for  sugar  in  the  urine, 

172 
Tuberculosis  complicating  diabetes,  107 
treatment.  166 

modified,  in  the  gouty,  414 

muscular,  604 

of  the  adrenal  bodies,  29 
Typhoid  fever,  myositis  complicating, 


Ubea,  excretion  of,  in  diabetes,  92 

in  gout,  856 
Urethritis,  gouty,  400 
treatment,  509 
Uric  acid,  excretion  of,  in  diabetes,  93 
in  gout,  854 
ratio  of  formation  of.   to  that  of 
urea,  454 
Uricacidfemia,  see  Ocut,  dtathms 
Urine,  aoeto-acetic  acid  in  the,  in  dia- 
betes, 93 
acetone  in  the,  in  diabetes,  98 


Urine,  air  in  the,  in  diabetes,  97 
albumin  in,  in  diabetes,  98 
ammonia  in  the,  in  diabetes,  92 
beta- oxy butyric  acid  in  the,  in  dia- 
betes, 95 
characteristics  of,  in  diabetes  melli- 

tus,  89 
condition  of  the,  in  Addison's  dis- 
ease, 16 
in  arthritis  deformans,  545 
in  gout,  854 
creatinin  in,  in  diabetes,  98 
mineral  constituents  of,  in  diabetes* 

96 
oxybutyric  acid  in  the,  in  diabetes, 

95 
secretion  of,  in  obesity,  666,  677, 

679 
sugar  in  the,  see  Diabetes  nMitus 

and  Olyco&uria 
uric  acid  in  the,  in  diabetes,  98 
in  gout,  854 
Uterus,  gouty  affections  of  the,  400 

Vagabond's  disease,  diagnosis  of,  from 

Addison's  disease,  14 
Veins,  affections  of  the,  in  gout,  850 
Ventricle,  fourth,  glycosuria  following 

puncture  of  the  floor  of,  45 
Vertigo,  gouty,  treatment,  506 
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